of High and Other Frequencies 


BY 
WILLIAM BENHAM SNOW, M. D. 


Author of “A Manual of Electro-Static Modes of Application, Therapeutics, 
Radiograpby, and Radiotherapy," “Currents of High Potential of High 
and Other Frequencies,” “Therapeutics of Radiant Light and Heat 
and Convective Heat,” Editor of the American Journal 
of Electrotherapeutics and Radiology and Late 
Instructor in Electro-Therapeutics in the 
N. Y. Post-Graduate School, Ete 


THIRD EDITION 


NEW YORK 
SCIENTIFIC AUTHORS’ PUBLISHING CO. 
1918 





Corraient, 1918 


RY 
WILLIAM BENHAM SNOW, M. 





PREFACE OF PIRgp EDITION 


Tue study of the application of Currents of high ote 4 
jal associated with variations jn CUrrent stre; 
equency as applied in therapeutics is Rr: 


ion of the medical profession as never ne the'at- 
yaluable treatises have been contributed to the subject 
of currents of hgh frequency and Great potential, Wat in 
no work published has due attention been: accorded to 
‘ potential in association with the lower rates of 
frequency. 
view of the marked contrast in the physiological 
, in many essential particulars, of the different 
frequencies and for the purpose of calling attention to 
the relative actions of currents derived from different 
‘ypes of apparatus, it is purposed here to consider the 
high-potential eurrents broadly. 

The author is sensible of the fact that in a field to which 
‘o many able writers are contributing, there is certain 
‘© be a diversity of opinion and development of new 
methods and apparatus. Noting that the value of pay 
‘eatures and methods which haye been demonstrated is 
bis private and elinie practice has not been re 
ly other writers, he is induced to add the same to 
‘terature, Enough consideration has not been és of the 
bY previous writers to the high-potential curren onstrated 
Ser rates of frequency, which have been dem 
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exert the most favorable effects upon acute and chro ; 
inflammatory conditions, especially those in which 
germs are present. It is the writer’s object to show 
to call attention to the importance of a degree of 
crimination in other particulars not generally observed, 
The vacuum tubes which have come into such : 


use during the past two years as one of the mediums 


sideration than has been previously accorded them. With 
the object of calling to the mind of the profession the 
broad scope of indications for their employment, many 
designs for special cases are presented as suggestions, 
with the realization that they will, in a few years, be 
replaced by others in many instances better adapted to 
many conditions. 


WILLIAM BenHAM SNOW. 





PREFACE OF SECOND EDITION 


DEVELOPMENTS in methods, apparatus, and the thera- 
peutics of high frequency currents since the publication 
of the first edition of this work, has made it necessary to 
revise it throughout, and to add numerous cuts of the 
types of high frequency transformers and other apparatus 
now in use. 

Of supreme importance in electro-therapeutic methods 
as in others is the establishment upon an accurate basis 
of standards as to the physiological action, effects and 
indications for the employment of the various modalities, 

The physiological actions of the electrical currents and 
other physical agents when once clearly demonstrated and 
defined, become fixed laws for their practical and scientific 
employment. The writer has made every effort in his 
power in this direction in his study and employment 
of all modalities, with a view to determining the scientific 
relation of each modality to therapeutics, 

In a paper read before the American Electro-Thera- 
peutic Association in Boston, on September 18, 1907, at- 
tention was called by the writer to the importance of the 
establishment of physiological laws in therapeutics. The 
following year a committee devoted to the Standardization 
of Physical Therapeutic Measures began its labors. In 
this work the writer had the co-operation of able collabora- 
tors who have continued to assist in establishing a scien- 
tific basis for the employment of electricity and other 

vu 
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modalities. In this work the findings and sta 
adopted by that committee have been closely adhere 
and we believe will be found generally scientific and 


yili 


acceptable. 
The writer wishes to express his appreciation of the — 


cordial reception given the previous edition of this work, — 
WILLIAM BENHAM Snow. _ 
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SECTION | 


HIGH POTENTIAL CURRENTS OF 
AND OTHER FREQUENCIES 
CHAPTER I 
INTRODUCTION 

Tue study of currents of high potential has opened a 
field of far reaching scope and possibilities in therapeutics 
unrecognized by most physicians. This is true, and par- 
ticularly to be regretted, of most of those who stand high 
in the councils of the profession. 

A new science has been in process of development; em- 

ng technical means and principles with which physi- 

are not generally familiar—subjects requiring an 

extent of investigation which busy men are generally un- 

willing to pursue, preferring to devote their time to re- 
search in other directions. 

The study of the employment of electrical currents, 
while technical, is not so difficult of comprehension that 
it would be a task for any medical man to acquire the 
requisite knowledge for their scientific employment. The 
consequence, however, with those who begin to use them 
without necessary investigation is frequent accidents or 
failures, resulting in subsequent prejudice. 

It is not possible in a work of the scope of this volume 
to enter into the details of the physies or the sources fe 
clectrical energy. For such information the reader is 
referred to numerous works on physics such as Ganot’s. 

Before the preparation of the previous edition, the 
tendency was marked for men to put stress upon the use 
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of high frequency currents, ignoring the importance of the 
ig 4 ii z = 

statie currents administered with lower frequencies, It 
is with pleasure that at this time the author notes that 


is to consider the subject broadly, attaching to 


the dri pa 
ce s specific indications for the relieg 


each class 
of particular conditions. 

The writer’s investigation of currents of high frequency 
and high periodicity and the scientific progress that has 
been made by contemporary observers during the past fiye 
years, has led to a fuller conception of the importance of 
these modalities, and to the differential study of the vary- 
ing qualities and effects of currents produced under dif- 
ferent conditions with so-called high frequency apparatus, 

The establishment of the claims of Prof. d’Arsonyal with 
reference to the treatment of hypertension by the methods 
which bear his name fully justifies the claims of a few 
early observers, and it is probable that they will soon be 
recognized, if not adopted, by the profession at large. 

Another action of high frequency currents associated 
with the induction of hyperemia on account of the thermic 
action of the current is now recognized by those familiar 
with the subject. The details of technique in this par- 
ticular require careful study and consideration. 

The study of the high potential currents from the stand- 
Point of frequency and periodicity, especially for heat pro- 
duction, induction of hyperemia, and metabolic effects, 
Seems to have established a Scientific standard away from 
a theoretical; and the outlook at present is not in the 
direction of the production of particular frequencies 90 
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not as to the vibrations produced, but as to the actions 
thermic, stimulating and alterative, which are due to con. 
ditions of current strength, and frequency. 

The superficial actions of the currents in the induction 
of light frequencies, when passed through vacuum tubes, 
is a phase of the subject which calls for consideration as 
to the effects of the higher frequencies upon the blood. , 

Local tissue destruction is another indication for the 
use of the high potential currents, which has acquired a 
recognition by the adoption of successful technique dur- 
ing recent years. The employment of these currents for 
their destructive action upon abnormal tissue was first 
described by Riviere and termed by him efflwvation. Kae- 
ting-Hart, a student of Riviere, adopted this method, to 
which he applied another name—fulguration—the tech- 
nique being the same. Later differential consideration of 
the discharges from the static current seem to have demon- 
strated a difference in quality to which Dr. Clarke of 
Philadelphia has called attention in a recent paper. The 
methods employed are of considerable importance; their 
value having been demonstrated for the removal of neo- 
plasms, adventitious growths, and in the treatment of 
various conditions of the mucous cavities. 

The @ Arsonval methods, or the modern methods of using 
the d’Arsonval current, oceupy a very important place in 
the therapeutics of high potential currents. The auto- 
conduction and auto-condensation methods with the im- 
provements by the manufacturers of apparatus by the 
increase of capacity of static machines, by increase in the 
number of revolving plates and the introduction of high 
Speed machines, also with a larger number of revolving 
plates, has made it possible to produce upwards of 300 
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milliamperes as indicated by the hot wire meter when 
employed in connection with a resonator. : Likewise with 
the improvement in coils and resonators, ae is possible to. 
produce currents of a milliamperage ranging from 300 to 
3,000 milliamperes. With these currents it is Possible to. 
is affect arterial pressure by the auto-conduction ang auto- 
condensation methods, as to render a most yaluable sep. 
vice in the therapeutics of hypertension and arterioscle- 
rosis; a place in therapeutics not adequately filled by any 
other measures. 

The increased recognition of these currents for the relief 
of these conditions is one of the greatest advances made 
in the use of high potential currents in recent Years, and 
demands the attention not only of electro-therapeutists, but 
of the profession at large, and the public as well. 

The thermic action of the d@’Arsonyal current by the 
direct. method is another important effect which is receiy- 
ing more and more attention, particularly in the treatment 
of infectious processes, by inducing active hyperemia where 
infection is present. This method, likewise, is certain to 
meceive a deserving general recognition, and should be 
investigated and employed in hospitals, research labora- 
tories, and by the profession at large. Under the term 
diathermy, some recent investigators have enlarged con- 
Siderably upon its use advising its employment in the 
treatment of neoplasms and other malignant growths. In 
this Particular the effects resemble the methods by efflu- 
vation and oscillatory desiccation, 
aoa Place of static currents in therapeutics, still holds — 
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These subjects are certain each to demand requisite 

attention and recognition, each in its own particular 
field, in conformity with the indications from a scientific 
professional point of view, and not from the point of view 
of the manufacturer who is often apt to assert incorrect 
opinions. Too often phy ans in the past have been led 
into wrong notions or conceptions as to the methods and 
indications for employing the various currents by oyer 
zealous salesmen, who are often ready to take advantage 
of the credulity and flatter the conceits of the uninitiated 
who are disposed to investigate these subjects. Very often 
the manufacturers’ suggestions in these particulars are 
erroneous and misleading to the physician who would suc- 
ceed were he to adopt them in a properly scientific manner 
—first to know what he wants from those who are familiar 
with the subject, and then to select his apparatus, and 
adopt scientific methods. 

Though fully conscious of the present status of scien- 
tific opinion as to the direction and other characteristies 
of electric currents as recognized by authorities, who 
teach that there is one electricity, and the opposite phase 
is the affinity of the non-charged atoms or molecules for 
the electrified particles or ions; the writer finds too many 
phenomena and physical effects that are derived from the 
employment of electricity, which do not substantially ac- 
cord with the present theory to warrant its acceptance. 
The writer will therefore in this work treat the subject 
from the standpoint of positive and negative polarities, 
but recognize the modern view concerning current direc- 
tion, which is clearly demonstrated to flow with the cathode 
stream from negative to positive as demonstrated in x-ray 
and vacuum tubes. 





CHAPTER IT 


STATIC WAVE-CURRENT, PRINCIPLES OF ACTION 7 
AND 


THERAPEUTIC INDICATIONS 


Tus valuable electric modality has been known to the’ 
profession for so short a time that we believe that rela 
tively few have appreciated its pronounced effeetg anda 
scope of general utility. 


F, 
30.1, Arrangement for the Static Wave Current. 


E. Electrode: P. Patient: 


ee arrangement for the current as shown in Fig. 
tibed by Jenks and Clarke in the report of 


s 4 
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mittee on Nomenclature as follows: ‘‘ In this arrange- 
ment, which the Committee believes originated with Dr. 
W. J. Morton, one prime conductor of the static generator 
is grounded; the other is connected with an electrode ap- 
plied to the patient, who is on an insulated stand. The 
current received by the patient is due to the spark dis- 
charge between the knobs of the prime conductors, The 
patient forms one coating of a Leyden jar condenser, the 
other coating of which is the earth and surrounding ob- 
jects and walls connected electrically therewith.”’ 

‘* The greater part of the charge and resulting strain 
on the dielectric, air, will be found at those parts of the 
patient and floor or walls of the room that are nearest 
together.’’ 

‘« Tf the spark-gap be long, the time of charging by the 
small continuous current will also be comparatively long, 
because the potential must be raised to a high point in 
order to produce a long spark. The duration of the dis- 
charge, which will probably be an oscillatory one of rela- 
tively high frequency, because of the small capacity of the 
condenser, will be short. The small continuous charg- 
ing current will flow through the patient without causing 
appreciable sensation. The sudden oscillatory discharge 
may flow over the surface of the patient because of 
its high frequency, and therefore without disagreeable 
effects. As the length of the spark-gap is diminished, 
the time and amount of charge becomes less, with a result- 
ing diminution of sensation.’’ 

Tt will be observed that in the arrangement for the ad- 


‘ministration of this current the following provisions atte eS 
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made: (1) An insulated platform, for best results hay. 
ing legs 8 to 9 inches in length, and being about two and 
: f by four and one-half feet in size, should be pro- 

vided. (2) A grounding chain or metallic cord connected 

to some metallic path to damp earth, for which the honse 

gas or water pipes are usually employed. In cases where 

such facilities are not convenient, a wire running to a rod 
driven deep into the cellar bottom will prove equally as 
good. (3) A spark-gap—the current regulator of po- 
tential of delivery—the distinctive feature of the static 
eurrents—is usually allowed to discharge between the 
balls of the discharging rods. When, therefore, the 
spark-gap is referred to, it is usually considered to be in 
this position. (4) The connecting cord and a metallic 
electrode connecting the patient directly to one side of 
the Holtz machine—the side opposite the grounding— 
completes the provisions. 

The static machine should give a steady, uniform out- 
put of current and be operated at a rate of speed which 
will not give a great frequency as suggested in the above 
paragraph; lest ‘‘ a sudden oscillatory discharge might 
flow over the surface of the patient because of its high 
frequency.”? Because in the administration of this cur- 
rent the physiological effects sought are those derived 
from the passing to and fro of the current, between the 
Surface of the electrode and the whole surrounding sur- 
face of the body of the patient, surging back and forth, 
and from the local vibratory effects and muscular con- 
traction induced in the tissues beneath the electrode. 

The distinctive characteristics of the wave-current, it 


one-hal 
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will be observed from the above description, are peculiar. 
(1) It is a current of one polarity (preferably the posi- 
tive), administered to the patient from one side of the 
static machine, passing to and fro from the whole surface 
synchronous with the discharge at the spark-gap. (2) 
The intensity of the discharge depends to a marked de- 
gree upon the character of the grounding—a condition 
which it is not possible to effect with any current con- 
nected with a Ruhmkorff coil. (3) The general diffusion 
of this current, during the intervals between the charge 
and discharge of the current, are greater than from a 
current administered in any other manner with safety to 
the patient. (4) The current, when properly applied, is 
administered to the patient with the absence of any dis- 
agreeable effects, passing in and out of his body without 
any appreciable sensation except the moving of the hair, 
the vibratory influence, and the effects of muscular con- 
traction. Care should be exercised to administer the 
treatment with the metallic electrode next to the skin of 
the patient, an intervening garment causing disagree- 
able burning sensations due to the passage of myriads of 
short sparks through the fabric. If the skin of the pa- 
tient is very dry, at the commencement of an administra- 
tion, there may be a burning sensation, due to the pas- 
sage of short sparks through the dry epidermis. This 
is easily obviated by starting the administration with a 
short spark-gap, wher shortly sufficient secretion will be 
induced to moisten the integument, or by first moistening 
the surface beneath the electrode. 
The physiological eff ects of the wave-current suggest a 
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very wide range of application to therapeutics, Jy the 
first place, the current is absolutely innocuous, —harmlesy 


to the patient,—which makes it one of the most popular 


methods of applying electricity. This will be easily ex. 


plained when we realize that the amperage is relatively 
so small that the possible damage to the patient from the 
quantity of current is reduced to a minimum—and that 
with a current of one polarity, though surging to and fro 
through the tissues, the electrolytic action is practically 
nil. Its effect, then, is purely mechanical with the added 
characteristics of electrical discharges. These effects 
are the induction of contractions which restore relaxed 
tissues to a condition of tonicity, in which condition they 
will persist for hours after the administration. 

Upon metabolism, both local and general, the actions 
of this current are remarkable. The vibratory influence 
and recurrent intervals of contraction induce mechanic- 
ally an aetivity of the end organs beneath the electrode 
stimulating secretion and excretion and tissue-building 
to a marked degree, and without harmful effects. Lo- 
cally, conditions of stasis and stagnation are overcome, 
a local tonic condition of the arterioles is induced, pro- 
moting restoration to normal conditions where stasis has 
been present. These effects are not merely superficial 
but varied in their depth of penetration in proportion to 
the amplitude of the current, which is varied by inereas- 
ing or slowing the speed of the machine and by lengthen- 
nae a oe the sparkgap. The physiological 

“§ ngs being equal, will depend to a large 
extent upon the character of the underlying subcutaneous 
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tissues. Layers of adipose or cellular tissue, owing both 
to the fact that they are poor conductors and muffle 
vibration, tend materially to interfere with the ef- 
fects on the underlying muscular and glandular strue- 


tures. 

Muscular contraction, as suggested, may be induced to 
varying degrees from a slight vibratory tremor to a con- 
dition of extreme tetanus. The degree of contraction 
may be perfectly controlled by the operator, by varying 


the length of the spark-gap and to some extent by regulat- 
ing the speed of the machine. 

Vibration of a distinctly mechanical character is in- 
duced in consequence of the tissue contractions and by 
the influence of surrounding oppositely charged capac- 
ities, i. e., the walls of the room and objects surrounding 
the insulated platform, and may be intensified either by 
connecting the patient with any external insulated capac- 
ity, as a plate of metal suspended upon an insulated 
stand (see Fig. 2), or even by movements of the patient, 
as of the extremities, towards an oppositely charged 
capacity, as the opposite pole of the static machine, or 
walls of the room. The vibratory effect is undoubtedly 
also influenced by the sudden impact of the current dis- 
charging against the resisting skin, and the impulses of 
vibration are always synchronous with the discharge at 
the spark-gap. The depth to which vibratory impulses 
are transmitted, as with muscular contraction, will be 
varied by altering the length of the spark-gap, and the 
effect. produced will depend largely upon the conditions 
of the underlying tissues,—a thick layer of fat offering 

\ 
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resistance to the current, and limiting the effects upon the 
muscular tissues. 

Contraction of cell protoplasm is another undoubted 
effect produced by high-potential discharges at the site 


of administration. The degree or extent to which it ig 
possible to carry this effect must depend upon the capac- 
ity for diffusion of the currents employed. Probably no 
current administered in therapeutics so universally per- 
vades the tissues of the body as the static wave-current 


Fro. 2, Showing Arrangement with an Insulated Capacity: 
I, Insulated Platform; P, Patient; E, Electrode; E', Second Electrode; 
G, Ground Connection; 8. G., Spark Gap. 


administered by means of an electrode applied to a small 
area. It must immediately pass through the body in 
every direction and surround the whole surface of the 
patient, passing in nearly straight lines. In its passage 
it produces universally effects, whatever they may Le 
peculiar to electricity, upon the tissues. The most i 
tense effect of the current, however, upon protoplasm 
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must be in the tissues immediately beneath the elec 
trode. 

The action of a current of one polarity in passing 
through the tissues produces effects which differ from 
the other currents, which alternate between the two op- 
posite polarities. During the to-and-fro passage of the 
wave-current all cells are like charged. While it is dif- 
ficult to reconcile the idea of the separation of cells in 
tissues which are relatively homogeneous, still there is 
reason to believe that the cells, on account of this condi- 
tion, are temporarily polarized, assuming different shapes 
and acting in ways which arouse activities capable of pro- 
ducing various alterative effects upon the tissues which 
they compose. 

The constitutional effects of the static wave-current 
are pronounced, and from the study of a large number of 
clinical results, it has been demonstrated beyond question 
to be of great utility in the treatment of many conditions. 
The action will be best understood from the foregoing 
description of the modus operandi of the vibratory and 
other effects of the current as described. Undoubtedly 
these constitutional effects are largely due to the mechan- 
ical influences of the discharges and peculiar actions of 
electricity as described. 

‘The evidences of an increase of general metabolism are 
marked by the restoration of normal functions, notably 
the activity of the secretions, followed by increased ap- 
petite and gain in weight and muscular strength, when 
properly associated with exercise during courses of treat- 
ment, The increased elimination of solids in the urine in 
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excess of tissue combustion is demonstrated jn Patienty 
nt 


who have been inactive, and in whom the Seneral nut. 

tive functions are sluggish. With these cases it ig the 
general rule that during the first weeks of treatment the 
percentage of solids in the urine is much greater than 
after the effects of poor metabolism have been eliminated, 
After some time this high percentage gradually falls off, 
but still a larger per cent. will persist than that present 
prior to the institution of the regular administration of 
the current. This is due to the fact that the general actiyj. 
ties which have been restored produce an increased oxida- 
tion of tissue, coincident to normal healthy metabolism, 

On arterial tension there will be, as indicated above, an 
increase locally during an administration, but the effect 
upon the general system, if the administration is pro- 
longed, is to lower the arterial tension, noticeable in the 
changed character of the pulse. Coincident with this 
condition will be a lessened frequency and fuller rhythm 
of the heart’s action and the normal associated changes 
in respiration. 

Upon the nervous system the static wave-current pro- 
duces changes in condition coincident with the altered 
nutrition and changes of circulation, as well as markedly 
diminished nervous irritability, and associated high tem 
sion, which is noticeable in the relief of muscular spas™ 
and, to a marked degree, of nervous tension. : 

Heat production due to a greater degree of tissue OX 
dation coincident to general increase of metabolism is one 
of the remarkable effects of this modality, and one of the 

gest evidences of its positive action upon a human 
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erganism. In order to demonstrate this fact, which the 
writer had always observed to be pronounced when ad- 
ministering the current to patients for periods of twenty 
minutes to one-half hour, he made the following experi- 
ment: A patient was placed upon the static platform in 
a room having a temperature of 30° F. When the pa- 
tient seated herself she was feeling chilled and her feet 
were cold. A large metal electrode was placed over the 
liver and solar plexus and the wave-current was admin- 


istered in the usual manner, employing a spark-gap of 
four or five inches; at the end of ten minutes, the patient 
was feeling no discomfort, and at the end of twenty min- 
utes was thoroughly warmed and comfortable. This 
experiment practically demonstrated the energetic effects 
of this current upon tissue metabolism and heat produc- 


tion. 

Upon the secretions, the action of the wave-current 
is very pronounced. During the first administrations, 
when instituting a series of treatments of a patient hav- 
ing general sluggishness of the functions of the skin, 
there may be little or no secretion of perspiration during 
the first few treatments. There will, however, be a 
marked increase of the perspiration and other secretions 
in most such cases after several administrations. The 
evidence of the increased secretion of other glands, which 
as a rule resume coincidently with return of the secretion 
of perspiration, is demonstrated by the better perform- 
ance of the functions upon which they depend. 

Tt is easily shown with a patient whose digestion is 
impaired by giving a test breakfast, and two hours after 
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the meal taking the contents of the stomach for examina. 
tion. On the following day give another test meal and 
at the expiration of one-half hour apply a flat metal 
electrode over the epigastrium, and administer the wave. 


current at this site for fifteen or twenty minutes, Two 


hours after taking the meal withdraw it for examination 
and compare them. Whereas the second meal will 
be well digested, the first will be found to be not nearly 
so completely digested unless the patient’s digestion is 


normal. It is also observed with patients in whom the 
secretion of the liver has been pronouncedly deficient, 
that when the wave-current is applied over the organ, 
within a few days there will be marked evidence of an in- 
creased functional activity. The same is true of the kid- 
neys, pancreas, and intestinal secretions. These results 
demonstrate the great utility of this current upon condi- 
tions in which the functions are inactive. 

There are no evidences of fatigue or over-stimulation 
of the organic structures when administrations are given 
in normal individuals for from twenty to thirty minutes, 
but, on the contrary, increased functional activity, and 
in congested conditions a degree of inhibition is in- 
duced which deserves consideration from all earnest ob- 
Servers. A very prolonged administration, over forty 
minutes, may however produce a feeling of fatigue, which 
is always followed after a brief rest by a sense of well- 
being. No effect is produced that can be considered in- 
jurions even after very prolonged administrations. 

A wide range of therapeutic indications for the use of 
the wave-current is suggested by an increasing evidence 
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of its worth, and probably no one therapeutic agent to-day 


oceupies a field of usefulness so large, especially in condi- 
tions of local congestion and in its beneficial effects upon 
local and general metabolism. It has been frequently 
suggested to the writer that in his previous work on 
«<< Blectro-Static Modes of Application and Therapeu- 
ties ’? he has not been sufficiently full in the explanation 
of this valuable modality, which is the apology for devot- 
ing so much space to its application here. 

The indications for its employment in therapeutics, as 
suggested from the foregoing, are as follows: (1) the re- 
lief of local congestion and induration, and the elimina- 
tion of inflammatory exudates; (2) the relief of pain, 
which is usually coincident with the effect upon the pre- 
ceding conditions; (3) to relieve muscular spasm; (4) 
to lessen nervous irritability; (5) to correct errors of 
metabolism; (6) to generally increase functional activity, 
(a) by its action upon the secretory and excretory fune- 
tions, (b) by the restoration of local muscular tone, 
thereby relieving atony, (c) by overcoming nervous and 
muscular inertia. 

Upon congestion and local hyperemia, as present either 
with acute processes or conditions of functional inactivity 
associated with sluggish metabolism, the effect is most 
pronounced. Probably muscular and tissue contraction 
and the induced activity of cell protoplasm excited by the 
action of this current by overcoming stasis, are especially 
effective in relieving congested and hyperemic condi- 
tions. Tt induces with the recurrent contractions and 
relaxations an expression of the fiuids and increased 
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activity, with the re-establishment of circulation Fe 

tissues coincident with an increase locally of the We Z : 
polic functions of elimination and repair. The best rail 


sults are obtained in these conditions by the employment F 
of low rates of frequency. Probably discharges of ong 


hundred and fifty to three hundred are the limit at Which. 
the interruptions should be permitted for the hest thera. 
peutic results in the treatment of inflammatory proce. 
es It is appreciated by all who are familiay with 
the modus operandi of this current, in the conditions 
under consideration, that periods of rest between the in. 
tervals of contraction are essential to the attainment of 
the best results. 

When we appreciate that congestions and hyperemic 
conditions, associated with pressure upon the venous cir- 
culation,—acute and subacute congestions,—are the most 
common concomitants or causes of diseased conditions, 
we must admit the indications for the employment of cur- 
rents of moderate frequency producing the mechanical 
effects of vibration and recurrent contractions. It is a 
draining process, the recurrent vis-a-tergo exciting activi- 
ties that are invaluable in the treatment of inflammatory 
conditions. When the fact is realized that few diseases 
with pain, muscular spasm, functional neurosis, or other 
pathological conditions are not induced by inflammatory 
Processes, the importance of the recognition of currents 
such as the wave-current and other modalities which im- 
duce resumption of circulatory drainage and repair, must 
be appreciated. A local lesion should be suspected and 
its character considered in all painful and functional de- 
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rangements, for in most instances the conditions may be 


referred to a coexisting inflammation. It matters not 
with the employment of the wave-current whether the 
congestion or hyperemia is located beneath superficial 
muscular structures, as in sciatic neuritis, or in the 
deeper viseus or great glands of the body, under proper 
treatment. The amplitude of the oscillations of this eur- 
rent, when induced by a machine of proper capacity, is 
sufficient to penetrate remote parts and influence the 
denser, deeper tissues of the human organism except in 
very obese subjects. The author’s familiarity with the 
work of many who have employed this modality with dif- 
ferent measures of success, induces him to urge a more 
energetic and intelligent employment of the wave-cur- 
rent; for those who have not succeeded as they should, 
have employed it in an inefficient manner. The following 
rules of dosage, if carefully followed, are a sufficient 
guide for its successful administration. 

I. When employing the current for the relief of acute 
local congestion, over the inflammatory area at the begin- 
ning of the first application, with but a short spark-gap, 
severe pain will be produced, which is caused by the con- 
traction of themuscular structures including the muscular 
ecats of the arterioles in the inflammatory area, pro- 
ducing pain by pressure. In a few moments, however, as 
the fluids are expelled, a longer spark-gap can be adminis- 
tered with not greater discomfort than was at first ex- 
perienced. In this way, by gradually lengthening the 
spark-gap, and thereby increasing the amplitude and 
deeper penetration of the current, the more remote tis- 
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s are reached, and the entire congested region more 
or 


eompletely drained and the tissues left in a state of 
tonic contraction. The length of spark allowed to pass 
at the spark-gap during an administration will depend 
therefore largely upon the degree of discomfort produced 
at the time of th pplication and should be lengthened ag 
the patient, tolerating a moderate degree of pain, per 
mits it. 

IL. In the treatment of deep-seated conditions, where 
the congestion is not sufficiently intense to cause pain in © 
connection with the administration of the current, and in 
atonic conditions, the guide as to dosage will be the de- 
gree of muscular contraction produced; avoiding the in- 
duction of an unpleasant or tetanic muscular contraction, 
but crowding it up to the limit at which this effect will 
begin to be produced. 

Tt must also be remembered that an electrode large 
enough to cover considerable surface relatively diffuses 
the current, so that, when it is desired to get an intense 
local vibratory effect upon some lazy viscus, it will be 
necessary to make the electrode small enough that the 
maximum spark-gap to be obtained will produce 22 — 
intense local effect. Many in the past have been neg 
ligent in giving the proper amplitude and intensity with 
the administration because of the noise of the dischare® 
at the spark-gap or want of a proper appreciation of the 
requirements. The unfortunate disadvantage of the = 

noise may be overcome by a properly constructed muffler; 
which will relieve this unsatisfactory feature of the ad- 
ministration (see Fig. 3). In the writer’s experience, 
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however, nervous patients tolerate the noise much better 
than some ph; ‘ians who treat them. 

ations on dosage apply not only to the ad- 
ministrations to inflammatory conditions, but to the ap- 


plications of the current in all cases. It should be farther 


Fie. 8. Ginss Muffler. 


added that the wave-current cannot be used entirely to 
the exclusion of the more rigorous static modality,— 
sparks. In some cases, as of deep-seated congestion and 
conditions associated with the presence of inflammatory 
exudates and when it is desirable to get a prompt re- 
sponse of the perspiratory function, the application of 
sparks and the superficial action of friction sparks will 
afford an additional benefit to the condition. 

Attention must be called to the fact that there are cer- 
tain inflammatory processes and conditions due to or 
associated with the presence of germs in which these 
static modalities will fail and are also contra-indicated, 
that is, in the treatment of local septic processes where 
pus is present, or where some other germ process is 
present beneath the integument. In such cases no static 
modality has proved efficacious. When pus is walled off 
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99 
by surrounding induration, stasis is a protection againgt 
the extension of infection and must not be disturbed by 


the wave-current or any influence which will remoye the 


wall of safety. h 
In syphilitic processes, gonorrheal rheumatism, tuber. 


cular processes, and infectious disease this modality fails, 
but will be found a valuable aid to diagnosis by exclusion 
in tubercular arthritis and gonorrheal rheumatism, It 
success follows the administration, such processes may be 
eliminated, as has been the writer’s experience with 
tubercular joint affections. In all other than infected 
conditions positively beneficial effects are certain to 


result. 

Pain is probably relieved by this and the other high- 
potential modalities which produce perceptible muscular 
contraction as by no otheragent except morphine, because 
the presence and pressure of local congestion are relieved. 
In these cases, the relief is associated with a curative 
process due to the removal of inflammation; first, by over- 
coming local stasis, and, second, by the removal of in- 
flammatory exudates, while with anodynes the relief is 
but temporary and never curative. The writer’s ob- 
servation in the treatment of painful neuroses has led him 
to believe that many of the pains of so-called ‘‘ neural- 
gia” are not reflex but associated with remote inflam- 
matory conditions. Pains, however, due to low grades 
of toxemia arising from improper evacuation of the 
alimentary tract, imperfect metabolism, or malarial 
Poisoning, cannot be strictly referred to inflammatory 
conditions. Such pains, however, are remarkably re- 
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lieved by overcoming the conditions which caused them; 

for the relief of which, except malarial cases, probably no 

agent will contribute more than the statie wave-current, 

Muscular spasms or contractions of the skeletal mus- 
cles are certain to occur in connection with inflammatory 
conditions of the joints, disappearing upon removal of the 
eausative conditions. Contractions, however, of cerebral 
origin, such as those of athetosis, do not respond to treat- 
ment. Many of the contractures associated with the 
functional neuroses, as of the uterus in eases of dys- 
menorrhea, respond very promptly to the administration 
of the wave-current, vacuum tubes, or static sparks. 

In conditions of nervous irritability the origin of the 
trouble is found usually to be an inflammation located 
somewhere in the organism. It is therefore necessary 
to carefully diagnose the original condition and then 
make the appropriate administration. If this is done in 
a thoroughly systematic manner, there will be little dif- 
ficulty in relieving most of the functional and many 
organic nervous conditions. 

General errors in metabolism whenever present, either 
local or not, unless some organic condition precludes the 
possibility of restoring the normal condition, may be 
greatly relieved by these modalities. It may be wise, 
however, to combine with it in many cases the administra- 
tions of dry heat, light, or mechanical vibration. If, how- 
ever, but one method of treatment were to be used in the 
treatment of sluggish conditions, there is no modality 
that offers so much for their relief as the static wave- 
urrent. For the treatment of these affections, the ad- 





ration should always be made over the or; 7 
ch are the seat of the difficulty, or in doubtfal 7 
; be applied with comparative uniformity oyey the " 
, employing an electrode about five by eight 
e, placing it over the anterior portion of the 
liver, the epigastrium, solar plexus, and pylorie eng of 
the stomach and pancreas, with a view to effecting an 4 
ive metabolism and improving the nutritive functions, 

Activity of special functions may be gradually ae 
celerated by this energetic modality, bearing in mind that 
wherever muscular structures are present in glands, 
arteries, and other structures, the effect of inducing 
muscular and other tissue contraction, causing an ex 
pulsion of fluids locally, and coincidentally increases the 
general activity of the functions of the body, especially 
of those organs immediately beneath the electrode. Un- 
der this heading will be included an increase of secretion 
and excretion, restoration of normal blood circulation, 
relief of muscular atony, and the restoration of tone to 
the structures of the body. 

Conditions of nervous inertia or general inactivity of 
function, so common in persoas who lead sedentary lives — 
without sufficient muscular exercise, will be generally ~ 
overcomeand their lives lengthened. These observations, — 
which have been demonstrated by the therapeutic results — 
in the treatment of hundreds of cases in the clinics and — 
practice of the writer, are sufficient to warrant the ge2- q 

adoption of the wave-current and other high 
modalities, especially those which produce 
sed degree of perceptible tissue contraction. 





CHAPTER III 
THE STATIC INDUCED CURRENT 


Tuts current, the oldest of the high-frequency currents, 
was discovered by Dr. Wm. J. Morton of New York. It 
is described by the author as follows: 


“From the earliest medical electrifications by the Abbé 
Nollet in 1734—we become familiar with the breeze, 
spray, sparks, and shock, but no mention is made of a eur- 


rent disassociated from the spark delivered to the person, 
nor prior to my own had any electrodes been shown by 
which a current, except in spark form, could be delivered 
from a Holtz or any other influence machine. When, in 
general, nerve and muscle reactions were spoken and writ- 
ten of, reference was had to galvanic and to faradie cur- 
rents from coils and voltaic cells, or from coils and 
magnets, but not to any current derivable from frictional 
electricity. The spark and static electricity had become 
Synonymous terms. That no one during one hundred and 
fifty years should have sought out the kinetic or current 
feature of the static discharge (in other than spark form) 
and harnessed it to an electrode capable of bringing it 
into use, seems most remarkable. . . . 

“My new system, published and unpublished, com- 
Prises the development by an influence machine of a 
Tapidly interrupted and graduated current, by means of 


8 cireuit-breaker, introduced into a circuit with and with- 
25 
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out condensers, and in the medical applications of this _ 
; nd within the human body by moj 


current without a! 


st as in the case of the 
nie and faradic currents. 

the removal of the spark, in itselg More 

agreeable and painful and often dificult to 

. ally about the face and neck, away from 

the patient’s body, and yet retaining all the physiological 

s of the kinetic or current part of the circuit, The 

no longer a direct feature of the administration; 

it occurs at some distant part of the necessarily closed 

cireuit, and in modified form now becomes mainly a 

regulator for timing the discharge of the equalizing 
potentials. 

‘* The circuit-breaker is a pair of adjustable metallic 
ball electrodes, introduced at any point of the cireuit, hay- 
ing a narrow air space between the balls; the cirenit 
makes when a small spark overcomes the resistance of 
the air, and breaks when it fails to do so, and the current 
is due to rapidly successive equalizations of the differ- 
ences of potential of opposite charged condensers, with 
either the prime conductors or the addition of Leyden 
GARB reg: 

“ Accepting the fact that the rapidity of succession of 
impulses of the new current is in itself sufficient to pro- 
duce a steady circuit, we may now go a step further and 
Say that each impulse in itself consists of a vast number 
and range of oscillations or alternations (of one hundred 
millions per second), and, putting all the facts together, 

we may doubtless willingly concede that a current must 





THE STATIC INDUCED CURRENT 27 
possess equally positive and differing physiological 
properties.” . . . 

‘* In his earliest publication upon this subject appear 
the following for physical results then noted. The event 
has shown that many of these were then imperfectly 
understood and appreciated, but the question before us is 
whether or not these observed results were in fact novel.’” 

1. ‘‘ By means of the spark-gap at the discharging rod, 
the imperceptible physical effects ‘ may be regulated to 
a nicety,’ ’’ from an almost imperceptible tingle up to the 
extreme rigid flexion of the arms. 

2. The effect is soft and agreeable and accompanied 
by no shock,”’ while the inner coating of the jars gives a 
series of discharges which, even when slight, are ‘‘ too 
painful to be borne.’’ 

3. ‘“‘ Capable of causing physiological tetanus,’’ while a 
connection between the inner coating of the jars ‘in 
silent current forms produces no muscular contractions 
or sensations of any kind.”’ 

4. “* When compared with the galvano—or magneto— 
induced current. both produce more efficient contractions 
and give less pain to the patient, when pain would be 
produced by any of the three.’’ 

5. Renders a static machine capable of producing 
all the effects of faradism, doing ‘ all the work of the best 


faradic machines’ in addition to the ordinary static 
> this current 


effects. ‘In its general characteristics s 
‘ cannot be distinguished from the ordinary faradie cur 
rent.’ ’? * 


* Extract from Report of the Committee on the Static Currents 
can Electro‘Therapeutic Association. 


of the Ameri- 
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The acknowledgment of Morton’s priority in the dial 


eovery of this current has been recognized by al] recent, 


writers upon the subject of high-frequency currents, in. 


cluding Tripier, Bourgoni, Ledue, Paschles, Ramney, 
Williams, Weil, Bordier, Freund, Jenks, Thompson, 
Herdman, and others. 

The footnote from Freund * explains itself, 

The following description of the method of employing 
the current and its physics by the Committee on Cur- 
rent Classification and Nomenclature was published 
in the Journal of Advanced Therapeutics for January, 
1904: 

‘‘The patient is directly in cirenit with the outside 
coatings of two Leyden jar condensers in series. The 
spark-gap and machines are in multiple with each other, 
With the patient included in cirenit in the manner shown 
in the diagram we do not know the value of the inductance 
and resistance offered by him. The arrangement of two 
condensers of small capacity is conducive to the produe- 
tion of oscillatory currents of relatively high frequency, 
and such currents will be produced if the patient offers 4 


* Extract from‘ Radio-Therapy,” Freund : ‘In the year 1881 Morton de- 
scribed a method of using electricity for the local treatment of muscle and 
nerve disorders. He brought the terminals of the discharger of an electrical 
Machine so near together that sparks passed between them. He then put his 
patient in the circuit connecting the tin-foils of the condensers. Morton Was 
the frst to produce by means of this arrangement and to therapeutically apply 
high-frequency currents, fo ; 

r-disch: 





THE STATIC INDUCED CURRENT 


29 
sufficiently low resistance and inductance, In the Suly, 
1903, issue of Medical Electrology and Radiology, Dr, 
Manders expressed the opinion that the impedance (sum 
of the resistance and inductance) of the circuit including 
the patient may be so great as to render the current 
unidirectional by damping out the oscillations which the 
condensers of small capacity tend to produce.’? 

“« The term ‘ statie-induced ’ applied by Dr. W. J. Mor- 
ton to this arrangement, made by him in 1881, is techni- 





Fre. 4. Arrangement for the Static Induced Current. 
cally accurate (Report of this Committee, see ioe 
of Advanced Therapeutics, Vol. XXII, Jan., 1904, se et 
This term expresses the arrangement by which, as 1s fae 
generally understood and conceded, currents hee ef 
acter technically known as high-frequency curren Mes 
first produced, and applied to therapeutic pete 
Such a way as to be tolerable to the patient; am 2 
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basis of which arrangement some subsequent arran, q 


ments are founded; for example, that of d’Arsonyaj 
those more recently devised by Dr. Morton.’? ae 
The physiological actions of the static induced euryey, | 
include the actions described by Dr. Morton in hig aa 
scription of the current as given above. A wider concep. 
tion of the effects of the current characteristic of the f 
action of the high-potential discharges in the prodnetion 
of tissue contraction, however, widely enlarges the scope 
of its application. In this respect it is analogous to the 
local actions of the wave-current as given in the preceding 


also 


chapter. An alternating current employing two metal 
electrodes, however, produces chiefly local effects—the 
electrical and mechanical effects upon the tissues beneath 
the electrodes and in the interpolar region: between the 
two surfaces covered. The local actions, however, of this 
current are to effect in the same manner the relief of local 
stasis and sluggish metabolism as those of the wave 
current. 

The static induced current, however, possesses certain 
advantages over the wave-current which will arise in the 
experience of every practitioner. 

During periods of humidity, when it is impossible to 
administer a spark-gap of sufficient length to produce the 
indicated local vibratory effect beneath an electrode, 
necessary to overcome local congestion with the wave-cur- 
rent, the static induced current having a more limited and 
localized field of action, and the added intensity of the 
characteristic condenser discharges, produce with @ 

shorter spark-gap a much more profound local effect. 
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It is necessary, when employing this current, to make 
the applications to two different parts of the body. One 
may be placed over some part as an indifferent electrode, 

y be valuable in the treatment of two parts, as both: 


. in a very stout patient. In such a case an intense 
local effect will be demanded. 
The application of two electrodes may also be of partie- 


value in the treatment of a local inflammatory con- 
tion in one part and at the same time an additional ap- 
plication over some other part of the body where the 
functions are particularly sluggish, as over the liver or 
al tract. 
ne static induced current may be used with two glass 
vacuum electrodes applied over two different parts of 
the same patient or to two patients at the same time, 
or with the vacuum tube at one part of the body and a 
metal electrode on another part. This plan of treatment 
will be found very convenient in the treatment of certain 
pelvic conditions where it is desirable to employ the metal 
electrode over the abdomen and the glass tube internally. 
(See Plate I, Frontispiece.) 
Whenever two electrodes are applied at different parts 
of the body the local effect may be disagreeably un- 
ant over one surface to produce sufficiently energetic 
over another. This may be easily regulated either 
by regulating the size of the metal electrode or by placing 
arger-sized Leyden jar in connection with the machine 
side where a more energetic action is indicated. 
By this means, with the three usual sizes of Leyden jars 
that are provided with the static machine, it is possible to 
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make very fine adjustments of the effects of the current 
jn connection with each electrode. (See Plate L) 
It must be borne in mind that the static induced current, ¢ 


as indicated above, does not produce the constitutional 
effect upon the organism that is produced by the wave. 
current. It is not therefore indicated, except when neces. 
sary on account of atmospheric humidity, in cases for 
which there is no special indication for the improvement 
of constitutional conditions, or when time may be saved 
by treating two parts requiring an application of too \ 
great intensity to be treated at one time with the wave. — 
current. : 





CHAPTER Iv 
DISRUPTIVE DISCHARGES, SPARKS 


Tue high-potential spark discharged either with or 
without the intervention of a resonator in eo; 


t 5 Bains mnection 
with a coil or static machine, is one of the most 


valuable 


4 , om the 
entire surface of a patient to the point of discharge the 


currents focus and escape, forming a vortex, as it were, 
leaving the tissues behind in a state of perturbation. Of 
this method of administration, but two modes, the usual 
ones, deserve consideration—the indirect spark and the 


of the modalities employed in therapeutics; fr 


resonator spark. 

The indirect spark is derived only from the static 
machine and may be described as follows: The patient is 
seated upon the platform, which is connected usually by a 
shepherd’s crook from a metal plate placed upon the plat- 
form beneath the chair to the positive side of the machine 
(the negative connection is preferred by some oper- 
ators). The opposite side should be grounded by means 
of a metallic connection with moist earth. (See Fig. 5.) 
The operating ball is connected from the screw eye of the 
netallic portion with another chain or other metallic con- 
nection also to the earth. With this provision it is not 
necessary that the operator be insulated from the metal 
“onnection, as no effect is produced upon him when ade 
Ministering the spark if the connection to the earth 

83 
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direct, as no appreciable part of the current wij) leave 4 
better conductor to the earth for a poor one, a8 the 
operator standing upon the floor. It is customary 

fore for the operator to hold the chain in his hang agai 


the handle of the ball and at the same time, with the other 


Fic. 5. Arrangement for Indirect Spark. 


hand, hold it in such a manner that it will not be con- 
stantly thrown to and fro against the platform or the | q 
patient, interfering with the administration. The sparks — 
may be administered of any desired length according 10 — 
the indications—the longer spark for the deeper perturl- 
atory effect upon the tissues. To regulate the length of 
the spark either move the shepherd’s crook to the rear 

of the platform, remove the metal plate which acts a8 
condenser, slow the speed of the machine, thereby dim 
ishing the output, or close the discharging rods so that 
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balls are separated to a distance a littl 
jength of the spark desired. 


ss pai ays be regulatea 
to the depth of tissue which it is desirable to affect. The 


length of spark should vary usually from one-half inch 
or five inches over 
the glutei and back of the patient, a ccording to the depth 
of the tissue, taking into account also the amount of 
adipose overlying the musenlar structures, the latter act- 

ince and at the same time breaking up the 
vibratory effect and the influence of contraction upon the 


for application to the fingers to four 


structures affected. 


A spark director designed by the author, Fig. 6, is a 


Author’s Spark Director. 


practical device for applying sparks. It is provided with 
a long vulcanite or glass handle and two terminals of 
metal to be adapted to different surfaces and to admit 
of a varying degree of concentration or dispersion vf the 
current to larger or smaller surface areas. A small ball 
and a dise, flat on one side, and convex on the other, which 
can be serewed to the end of the terminal, are provided 
for this purpose. The spark may be applied to the metal 
band at the lower extremity of the vuleanite handle or to 
the metal terminal in contact with the patient. See Plate 
I. The only disadvantage of this type of spark-director 
Sccurs when the parks are applied oyer the clothing when 
if the handle a partial conductor, as a wooden handle 


S, Short sparks pass from the operator to the patient, be- 
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tween the terminal and the skin, 
With the skin, or constantly whi 
clothing. 


when it is put j 
As 0 1ésHena ona inte 
This is generally obviated by the long yul, a 
handle. Another device used for making the ap ieee 
of sparks in this manner is the crooked chain holder ead : 
has been supplied with most static machines, Fig. 7. a 
placing the curved end upon the surface to be ad 
so that the metal is in contact with more or less surface, 
it is possible to vary the intensity of the local effects, 


without changing the length of the spark. In other words — 
when a larger surface of metal is applied to the skin, the 
same length of spark-gap produces relatively less intense 


Fic. 7. Chain Holder Used as Spark Director, 


effects upon the tissues. By means of these various de- 
vices, it is possible to administer sparks with varying 
intensity, and in the hollows or clefts or within the cavities 
to which it would be otherwise impossible to apply sparks. 
Another advantage in applying sparks in this way is that 
the moral effect upon the patient who sees a spark escap- 
ing from his person is often alarming, whereas, when the 
Spark escapes to the metal part of the spark-director, 
though the effect is the same, the patient has not the same 
concern. a 
The therapeutic indications for the employment of static 
sparks cover a very wide range of conditions; for tes 
include most of the inflammatory affections, excepting 
those associated with an infectious process. They are PAF 
ticularly efficacious in treating inflammations of the large 
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and small joints, and for relieving the muscular 
Ss tension 


and local infiltration of neuritis. 

The idea so pita expressed by physicians that. static 
sparks are too eae and that their Patients wil) not 
submit to them, is mainly the fault of the operator and 
his method of employing them. In cases of brachial 
neuritis the infra scapular, triceps, deltoid and pectoral 
muscles are to varying degrees in a condition of muscular 
spasm, oecasioning the patient discomfort, and pain on 
moving the arm. If in such a case the operator will apply 
sparks to these muscles directing him to move the arm 
or the part contracted following the application of a few 
sparks, the patient will soon become enthusiastic owing 
to the relief which they afford. There is no modality in 
which the matter of technique is of so much importance 
as in the employment of static sparks. The knowledge 
of the relation of inflammatory conditions to the induc- 
tion of muscular spasm must always be considered as an 
indication for the application of sparks. 

In brachial neuritis groups of muscles, as previously 
Stated, are in a state of spasm. The application of sparks 
following the wave current for the purpose of relieving 
this tension, judiciously applied first to one muscle and 
then to another is remarkably effective; and the patient 
soon appreciates the value of the application; for day 
after day the pain becomes less, and the limb is moved 
with more freedom; and, following each application of 
well directed sparks the part is free from pain and tension, 
and a feeling of lightness replaces the sense of weight 


and the painful condition of the part. . 
In cases of rheumatoid arthritis, and other conditions 


' multiple arthritis or arthritis of a single joint, the 
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tension of the muscles in the vieinity of the joints angi 
of the long muscles of the arm which pass to the fin, 


is remarkably relieved from the discomfort and Tigid con. 


dition in the joints involved by the application of Sparks, 
conveniently applied by passing the sparking bal] Paralle} 
to the tense muscles. This coincidently relieves the joint 


from the pressure thus exerted upon the interarticular 
cartilages. Z 

In the case of a sprained ankle, within the first thirty- 
six hours after the accident the long muscles are jp a 
state of marked tension; and in the chronic condition 
which follows the improper treatment of the sprain certain 
movements of the joint will be painful due to pressure 
upon the infiltration present between the bones partien- 
larly the malleoli and the astragalus, which will not be 
relieved except the spark be also judiciously applied along 
the contracted muscles. Long sparks applied by quick 
movement in which the ball is passed parallel to museles 
in a state of tension or short sparks in rapid succession 
promptly relieves the tension and adds greatly to the 
comfort of the patient. The same is true of muscular 
Spasm associated with neuritis; and the same treatment 18 
indicated. No measure is so effective as the static spark 
in promptly relieving muscular tension. 

Applications of sparks to the joints should always be 
directed to the internal tissues in the spaces between bony 
Prominences, as around the patella in inflammations of : 
the knee joint. A spark applied indirectly over the bone 
Sives practically no relief to the joint inflammation; 
Whereas, a spark applied to the soft structures over the 
intervals between the bony prominences lessens the infil 
tration and relieves the condition. The treatment of ne 
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ee 
matoid arthritis by the 


employment ¢ > 4, 
ful though they are, cor bishay rons eats 
from the patient when they are judicioy eae 
ly applied. , mM 
The regulation of the spark length in making these ap- 
To apply large sparks 
Sparks 
Xceed one- 
half to three-quarters of an inch in length; the 
the fingers, and the latter to the wrist joints. These are 
capable of producing all the good with & minimum of 
discomfort to the patient. 


plications is of most importance. 
to small sensitive joints is painful 


and inexcusable, 
applied to the fingers and wrists should not e: 


former to 


Fic. 8. Author's Pear-Shaped Ball. 


In the treatment of chronic inflammations of joints and 
all cases of neuritis, there is little danger of applying too 
many sparks, except that they fatigue the patient; whereas 
in acute sciatica and other types of neuritis, the applica- 
tion of too great a number will often bring on a relapse, 
when a case had been satisfactorily progressing. This has 
oceasionally oceurred in the writer’s experience, through 
the injudicious use of sparks by assistants. 

For administering statie sparks the pear-shaped ey 
Fig. 8, designed by the author, is the most practical ty pe: 
It was designed for the additional purpose of ise 
istering friction sparks to convex surfaces, oy bee: 
purpose the so-called massage roller served awkw 


the purpose. 
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Resonator spa See Plate IV. Resonator Sp: 


or the sparks administered from a static resonator with 
a ball electrode, are generally indicated in conditions jn 


which it is sought to bring about active hyperemia; but 
are in no respect equal in efficiency to indirect sparks in 
the treatment of inflammatory conditions. Whereas they 
were previously employed by the writer, they haye been 
generally abandoned except in the treatment of skin affee. 


tions. 





CHAPTER vy 
THE CONVECTIVE DISCHARGES op 


Tue electrical discharges that are given 


off from m 
3 i et 
points or from a relatively non-conduct; tal 


ing material, 
i i : + a8 a 
wooden stick, either from a point or convex surface with. 


mut the passage we s Spark or disruptive discharge, are 
known as convective discharges, or the effleuve of the 
French. 
These discharges are of a warm or hot burning charac. 
ter in proportion to the amperage of the current that is 
passing or the proximity to which the electrode is held 
from the surface of the body. The direct coil effleuve is 
consequently relatively hot, and unless held at consider- 
able distance will generally produce, in a very short time, 
distinctly cauterant effects. 

The static discharges of this character have been 
designated as the spray or brush discharge. The former 
is administered from a metal point, and the latter either 
from a metal or wooden terminal is passed through or 
over a wooden electrode. The latter material, offering a 
distinct resistance, prevents the current passing cane 
Smooth discharge except when discharged from a point, 
When, other things being equal, it is much the same, but 
less irritating than the discharge from a metal poi 

The spray is the oldest form of convective a 
and has been used by many operators in the ari : 

41 





42 HIGH-POTENTIAL CURRENTS 


from single and multiple point electrodes. (See pj 


s igs. 9 
and 10.) Its characteristics, however, for the Telief of 


inflammatory conditions, in which affections these dis. 


———EE~=E SS 


Fic. 9. Single Point Electrode. 


charges are usually employed, is not as effective as those 
of the brush-discharge, which is therefore the elected 
means of employing the convective methods of treatment 
from a static machine. This method may also be admin. 
istered from a low-frequency coil resonator. 


Fic. 10, Multiple-point Wire Brush Electrode for Administering Spray. 


The brush-discharge (a therapeutic expression in tech- 
nical variance with physics), administered preferably 
from a green, unseasoned wooden electrode about 34 
inches in diameter (see Fig. 11), serves a valuable pur- 
pose in therapeutics. The discharge has a distinctly dis- 
Tuptive characteristic, as if multitudes of little sparks 
Were passing in rapid succession, producing a feeling 
when projected against the surface as if sharp particles 
of sand were thrown against the skin. ‘This characteris ; 
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tic led Dr. Humphries to designate it * as a disrupt 
rective discharge, which practically explains the aye 
ter of its action. To this disruptive feature or im ae 
character of the discharge is largely due its pls 





Set of Brush-Discharge Electrodes, 


2 and 3, Wooden i Insulated Metal Terminals, and Dr. Nealy's 
Glass Glycerine Filled Brush-Discharge Blectrode, 


degree of beneficial action in the treatment of superficial 
inflammatory conditions, to which it is so well adapted, 
This modality is administered uniformly with the pa- 
tient seated upon the insulated platform. The discharg- 
ing rods should be widely separated and the patient hold 
the shepherd’s crook in the hands or having the feet bare 
upon a metal plate, connected with the negative side of 
the machine, and the positive side should be grounded. It 
is demonstrated, and a well-recognized fact that when the 
patient is connected to the positive side, the effect is dis- 
tinctly irritating, as well as aggravating to inflammatory 
conditions. The object in having the patient brought 
thus in direct connection with the machine is that the eur- 
rent may not be diffused too much over the platform and 
other part of the insulated portion of the apparatus be- 
lished by une Hospital 


. "See Dr. Humphries’ Chart of Static Modalities, pu 
Supply Co. New York. 
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fore passing to the patient, thereby permitting a much — 
more energetic administration with a lower rate of Speed, 
which latter may be varied to the demands of the case, 
If the wooden electrode does not permit a discharge of 
two or three inches between the surface of the patient 
and the end of the electrode, which is desirable for most 
administrations, the speed of the machine may be aceel- 
erated or the surface of the electrode may be dampened 
from time to time with a wet cloth held for the purpose in 
the hands of the operator. By the employment of mois- 
ture in this manner it is possible to apply these dis- 
charges from an old seasoned stick, but the discharge is 
never as smooth and satisfactory as when administered 
from an unseasoned stick. The wood of which these 
electrodes are made should be of some uniform texture 
not having a coarse grain, such as cottonwood, whitewood, 
basswood, or what is still better, the white portion of the 
sugar maple. The maple sticks do not dry out or season 
so rapidly as the whitewood or other soft woods. 

When administering the current the operator should 
hold the sliding metal collar provided with the screw eye 
for attachment of the hook of the grounding chain upon 
the surface of the electrode, so that it reaches just beyond 
the finger, elsewise the discharges yrill produce a disagree 
able, burning sensation to the hand. In lieu of a prop- 
erly made collar, a few windings of a strip of soft metal b 
upon the end of the stick, with the grounding chain pase | 

ing to the metal, will answer the same purpose. The 
berating chain may or may not be connected to th : 


the current passing through the operator. This will 





SONVECTIVE DIs 

CONVEC i CHARGES oR EFFLEUYR au 
pend upon the intensity of the discha: 
If it is desirable to get a Pronoun 
should be grounded, otherwise, 
about the eye, or within the e. 
may be run slowly and the eur: 
person of the operator to the floor of the room, 
event the operator should avoid conta 
ductors or suffer unpleasant shocks. 

A condition which may arise when th 


Tge that is 


‘ Th this 
et with metal con- 


e static machine 


is running rapidly and prove unpleasant to the patient, 
will result from the passage of Sparks arcing across on 
the interior of the machine which will cause very dis- 
agreeable contractions at the wrist. Under these condi- 
tions, the machine should be run at a lower rate of speed, 


and, if necessary to get the desired effect, the outer sur- 
face of the electrode may be made more moist. An un- 
pleasant cireumstance which may occur with the unini- 
tiated, will arise from the passage of a spark between the 
balls of the discharging rods, which have not been widely 
Separated. Another point to be observed is that when a0 
ministering the brush-discharge the patient should sit di- 
rectly opposite the pole to which he is connected—the 
negative side;—otherwise the current will are across, 
Producing a burning sensation upon the surface of the 
patient nearest the positive prime conductor. 

During the administration, the electrode in the Hamels 
of the operator should never be held in a fixed position, 
but Should be moved about constantly over the — 
to Which he is making the application. This is done a 
t¥o reasons :—(1) because the interrupted character 
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ae the underlying tissues, and (2) because 
an electrode held in a fixed position 
ve to be borne by the patient. Under mosp 

0 Pe ogden electrode after a time becomes carbon. 
sks es its length or certainly for a portion of the 
hai end nearest the patient. The discharge wil] 
ar to the spray given off from a metal 
point electrode. Under these conditions, the electrode 
should be thoroughly moistened over the extremity, when 
the discharge will again assume the disrupto-convective 
character producing the sense of hot sand thrown against 
the surface. The brush-discharge is one of the most val- 
nable high-potential modalities, and the technique of ap- 
plication is not difficult if the above suggestions are fol- 
lowed literally. 

The effleuve from a coil may be administered either 
from the coil direct or from a resonator. In the latter 
ote amuerage is considerably diminished and the hot 

etal point or carbon electrode, as the dis 


the dische ge 


of eontraction 
the application from 


js toc 
ize 


length, at the i 
then become simil 


harg : 
“harges of this character will not pass through the 


Wooden electrode yw: 
These discharge: 
the Potential of 


ith sufficient efficiency to be of value. 
* will vary in length and pelea wi 
Tived, g he apparatus from which they at Be 
iden ae be held at a distance at which the of 
idly over fea by the patient, when moved map ; 
Produce oe, the effect of which, as stat ed, is 
these dischacTHial hyperemia. The effectiveness 

es in therapeuties, while valuable in P 


sur 
ary 
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aucing a condition of hyperemia, is ides: 7 
for application to most inflammatory conditio; 
those conditions where a local cauterant Seton ke except 
able, as in the destruction of a local septi is desir. 


oe ie proc Z 
uperficial in character. If the coil oniun Goat 
us 


is much 
desirable to use the sharp resonator spark which ra 
. en 


described in the preceding chapter; or from a modern 
electrode having a metal collar connected with a low- 
frequency resonator discharge, a brush-discharge may 
be administered if the surface of an electrode of wood is 
kept thoroughly moistened. 

The physiological action of the convective discharges 
is of considerable importance. 

Rubefacience—the production of a distinct redness 
—oceurs when the application is made to one surface 
for a considerable time, occasioned by the irritation of 
the superficial capillaries. The effect of the discharges 
is very distinctively antiseptie on account of the beat 
produced, and also owing to the action of ozone and 
nitrous acid and the intense vibration effects of the 
discharges of light frequencies upon organic germ lite. 

The action upon the tissues of the cere 
Vective discharges over inflammatory conditions is o 
Telieve local stasis, softening the underlying tissues, : 
= Ee 2 A is resent, thereby 
removing the induration that is P = nati 
ame 3 rts and institut- 
restoring normal circulation to the P® 5 
‘i é «3 effect is also 
ing an active local metabolism. This 6M” ihe ante 
followed naturally by a resumption of tone in mee 
ticles beneath the skin, which is show? from 


for the relief of inflammatory conditions, it 
> 
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that there is no disposition to relapse, which would 
otherwise occur. When these discharges are applied 
over oozing ulcerated surfaces, the surface becomes 
covered with a coating or film, shiny in appearance—as 
if the surface had been brushed over with collodion. 
This is due to evaporation and the contraction of the 
superficial cells and forms a protection to the surface 
which will persist for a considerable time. When applied 
too intensely and for too long a time to a small surface, 
the discharges will produce a blister or an eschar, burn- 
ing the tissue. These effects are produced most 
promptly by the larger ampere discharges from a coil 
effeuve. The only purpose that this effect will serve in 
therapeutics is the destruction of small areas; as warts, 
moles, or angiomata, and in cases in which there is 
a suspicion of local sepsis or the bite of a snake, or 
where an abraded surface has been exposed to septic 
infection. 

Rubefacience. The general application of the dis- 
charges to the surface of the body, producing a dilata- 
tion of the superficial capillaries, will greatly relieve 
arterial tension and lessen the labor of the heart under 
various conditions, as those present in arterio-sclerosis. 
It also acts as a local counter irritant, relieving deep 
congestion under the general principles of the use of 
Saad wieues The indications for its use are in 
aaa as suggested, and over inflammatory 

, in addition to the effects, to be shown 


later, upon the deep congestion, the additional effects of _ 
counter irritation are produced. : 
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tiseptic action due to the cauterant oxidiziy 
| effects of nitrous acid and the intense vice 
violet discharges, though very superficial in a, 
re sufficiently energetic to destroy certain types 
ection, notably in superficial eases of lupus vulgaris 
us erythematosus. The author has relieved a case 


us vulgaris in six weeks and with no other applica- 


1 n that of the brush-discharge, which had been 
y+ treatment by various local applications for a year 
half. It must not be presumed that these convective 
es transmit the products of decomposition pro- 
lin a spark discharge or effleuve beneath the surface, 
or that it is possible to carry an ionizing influence beneath 
the integument. It must be also understood that the 
discharges are from the patient and not towards the 
patient as the appearance might lead the casual ob- 
server to suspect. Also, as stated above, these dis- 
charges are effective for the relief of local infection in 
the superficial layer of the skin when applied energeti- 
cally enough to produce an almost eauterant effect upon 
the tissues, as over an infected, abraded surface, as sug- 
gested above. Another effect, which might be considered 
in a sense antiseptic, in that it admits the leucocytes ane 
phagocytes to free access to an infection where an abscess 
explained in the following paragraph. | 
fect upon local stasis of the convective dis- 


he dis- 
charges, when applied interruptedly pass!n& the i 
and forth over the differe! 


and induration are 
This is due 


charge to and fro, back 
parts of the surface where swellin: 
present, is to generally soften the tissues. 
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to the action of the discharges Producing recurrent ae 
tractions of the tissues, thereby indueing an bi 

movement of the blood current through the Be 

Over superficial edema as present mM some ea, 
eczema and the swelling sociated with brad a 
sprains and where ecchymosis is present, the effect Be 
these applications, systematically applied, is remarkable 


Ses of 


in its results. In conditions where local infection has 
set up an abscess process, as in felons (whitlows) ang 
ng 
local stasis and softening the tissues permits the blood 
to flow in freely through the area, enabling the lenco- 
cytes and phagocytes to destroy the infecting germs 
and restore the conditions to normal, where otherwise 
would supervene a painful abscess process. Nothing 
could be more gratifying than the results in these cases. 
The action upon local stasis is not only to relieve the 
conditions, but also to restore tone to the arterioles fol- 
lowing the application, thereby preventing prompt re- 
lapse of the condition and furthering prompt and 


complete recovery. The application also undoubtedly 


stimulates end-organ metabolism and the elimination of 
effete materials, 


ditions in the sh 


boils, the effect of the early application by overcomi 


tending thereby to restore normal con- 
‘ortest possible time. : 
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fection is be pee Se effect is, as suggested, to assiat 
the lencoey tes and Pl agocytes to relieve the system of 
the infection. It will require some careful discrimina- 
tion on the pare of the operator to determine the stage 
of the condition he has to deal with. As a rule, within 
the first two days of a felon or boil the relief of local 
stasis portends no harm to the patient from dissemina- 
tion of the infection. In eases of tonsilitis, the result is 
most happy, if applied at the early stage, during the 
first day of the lesion, directly over the indurated spot, 
externally. The application should be continued until 
no induration remains, and repeated on the following day. 
The range of application of these modalities also in- 
cludes the superficial skin diseases, lupus vulgaris, 
lupus erythematosus, eczema, psoriasis, herpes, sycosis, 
favus, and numerous non-infected conditions associated 
with interference in the normal metabolism of the skin. 
In acne, however, the application of the brush-dis- 
charge is not indicated, as the condition is not a local 
one, and it seems to cause a thickening of the skin with- 
out relieving the process when applied for a long time. 
In furunculosis it is also dangerous, as it is likely to 
drive the infection elsewhere, as it will if the applica- 
tion is made energetically to the surface. For these 
conditions, there are other means at hand,—light and 
the X-ray, which are as a rule effective. i 
To deer ated surfaces the application of these modali- 
ties is one of the most valuable in therapeutics. AP- 
plied over the indurated margin, where it bas a positive 
effect in removing stasis, it proves to be of the greatest 
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yalue for the relief of those conditions. The cireula. 
tion is restored throughout the zone of induration which 


surrounds the ulcer, when a reparative process ig im- 
mediately instituted. 

For application within the cavities of the body the 
brush-discharge may be administered in connection 
with the glass sleeves that are shown in Fig. 12, These 


Fic. 12. Glass Sleeves for Use with Brush-Discharge. 


sleeves are slipped over the small prolongation tip (Fig. 
13) which is placed in the end of the ordinary wooden 
stick electrode, and are designed for application to the 


Fie. 18, Prolongation Tip for Use with Brush-Discharge. 


cervix, in the fauces, and in the clefts as about the anus, 
where it is impossible to cause the discharge to pass 
directly from an electrode by other means. The sleeve 
may be moved to or fro on the end of the wooden stick, 
permitting a discharge of varying lengths to pass. The 
sleeve with tapered end is mad 

the ear, either for treatment of furuncles or for applica- 

tion to the dram or in otitis media, or the discharge may 
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rown into the middle es 


present 


FFLEUVE 59 


ar for treatment of the 
in suppurative otitis 


affee. 
media, In these 


extent of the 
and upon the proximity to which the dis- 


be brought to them and the dexterity of 


Ss, Success must depend upon the 


ator. 





CHAPTER VI 


WIGH-POTENTIAL CURRENTS WITH VACUUM TURES 


Vacuum tubes employed in connection with high-poten. 
tial currents were first constructed of the Geissler type, 
having a wire passed from without to the interior of the 
tube. A later type which serves the same purpose is the 
plain vacuum tube without any metallic connection with 
the interior. Both types of tubes are made in various 
forms suited to the treatment of special conditions, and 
also having various degrees of vacuum. They may be 
employed with any high-potential apparatus provided 
with an interrupter, and do not necessarily require that 
the discharges be of high frequency. The term so often 
employed of ‘ high-frequency vacuum tubes ”? is there- 
fore technically a misnomer. While it is necessary that 
there be interruptions somewhere in the circuit of a 
current of high potential to produce these effects, high 
frequency is not essential. The term which should be 
employed in therapeutics with reference to these tubes 
should therefore be high-potential vacuum tubes if re- 
ferred to therapeutics, or vacuum tubes for use in con- 
nection with high-potential currents. The tendency for 
a’ on into medical literature which are ane 
Beas Naso and which eall for corrections 

nt later of a different nomenclature, has 
nfusion in the past. 
a4 





The phenomena of the high-potential discharges ha i 
yarious degrees of \ interruption in connection with 
yacuum tubes are unique. That the effect upon a hollow 
tube having an attenuation of gases in the interior is as. 
sociated with peculiar electrical phenomena, whereas one 
containing the ordinary atmospheric air ig void, has led to 
a study of electrons as excited under conditions which are 
peculiar to the different degrees of vacua of the various 
tubes. That the vacua of these tubes may also be so 
highly attenuated that no phenomena are produced leads 
to another conclusion—that these effects are not due to 
the action of the current upon the ether, but upon the 
gases in the ether under definite conditions of attenua- 
tion, showing that it is necessary to the phenomena that 
there be present within the tubes gases of proper den- 
sities. 

When a tube of the requisite attenuation is brought in 
proximity to a high-potential source of electrical energy, 
even when a short air-gap intervenes, it is illuminated by 
the phenomena of the cathode rays giving evidence of the 
presence of negative electrons within the tube, demon- 
strating an affinity of cathodal high-potential electricity 
for the attenuated gases within these tubes. / 

The fact that the negative electrons of high-potential 
currents are attracted to certain degrees of atmospheric 
attenuation may explain some of the phenomena in the 


rarefied portions of the atmosphere. : 

The characteristics of these electrons are described by 

Sir Oliver Lodge im speaking of the cathode rays * as 
* Archives of the Roentgen Ray for April, pages 185, 186. 
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follows: ‘‘ It is from these rays (the cathode Tays) that 
‘ollows: 


nost of the others are derived. It is owing to q study of 
mos! 


their nature that so much advance, almost of a revolution. 
y character, has been made recently in the Science of 
ary character, 


electricity—advance which must have a perfect bearing, 
The cathode rays are flying electrical particles called elec. 
trons—actually particles—I cannot say particles of mat- 
ter because they appear to be particles of which matter is 
composed, they are particles of electricity. We now know 
that electricity is really an atomic thing in the sense of 
having actual particles, and these particles are called e 
trons. They fly along in the cathode rays. Their motion 
constitutes all electrical currents. They go round i 
magnets and are in fact the substitute, the substratum 
the whole electric science. When they are intercepted 
they give rise to radiation; when they revolve they also 
give rise to radiation. It is their acceleration which ex- 
cites all radiation, and when they are suddenly stopped, 
as when impinging on a Solid target, they give rise to X- 
rays. Wherever you have these flying electrons, these 
cathode rays, sometimes called Beta rays, where they con- 
stitute one variety of radiation from radium—wherever 
you have these rays striking and stopped suddenly—the 
X-rays take their origin.’ The positive ions are 
described by the same writer as ‘“ slow-moving ions of 
large size,?? oy « heavy things which we are beginning to 
Consider as quite a massive sort of thing,—they get to the 

cathode and in that way complete the circuit.’” It seems, 

therefore, that the important element in the effects of 

these vacuum tubes is the negative ion or cathode elec- 
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while essentials to the 
ctrical phenomena, are 
pidly moving negative 


tron, and that the positive ions, 
presence of the inductive and ele 
far less significant than the ra: 
electrons. 

There has been much argument and controversy as to 
whether electrons pass through the glass of the vacuum 
tube. Sir Oliver Lodge in the same paper affirms that the 
“ negative electrons do pass through the glass.” He says 
that, ‘‘ these electrons in the cathode rays themselves 
may be emitted through the tube, too, and as a matter of 
fact, in addition to the X-rays, a certain number of Beta 

or cathode rays are emitted.”” ‘‘ It is owing to the 
escape of these electrons that the vacuum has a tendency 
to go up gradually as the tube is used, and the tube thus 
has a tendency to become practically useless.’’ Again he 
says that, ‘‘ matter seems really to eseape through the 
glass in the shape of atoms of electricity, for it cannot get 
through except in the forms of electrons. The constit- 
uents of the matter escape, and thus the matter itself 
escapes. If you hold an electroscope near the bulb, 
you will get the effects showing that these electrons are 
escaping.”’ 

He gives another explanation of the phenomen: 
lows: ‘It appears that some of the electrons pass 
through the glass, for if a proof-plane be eldiany ene 
in its neighborhood negative electricity can be collected, 
provided the proof-plane is removed quickly enough, Ne 
the tube simultaneously stopped, so that ite ore 


power shall not discharge the proof-plane.”’ es 
It may be easily demonstrated that the phenomena Pp 


a as fol- 
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duced either within a vacuum tube having no leading-in 


wire or a Geissler tube, are exactly the same when con- 
nected with a high-potential source of energy, indicating 
that the discharges which pass to the collar of the tube 
holder connecting the vacuum tube to the source of energy 
must pass through the glass to the interior of the tube, 
the same as when a metallic connection enters at the cor- 
responding end of a Geissler tube. For example: if a 
vacuum tube, having no leading-in wire, be connected by 
the usual method with a connecting wire to the negative 
side of a Holtz machine, or a Ruhmkorff coil, the dis- 
charge—the cathode stream that passes to the opposite 
end of the tube—will produce a green spot of fluorescence, 
if the vacuum of the tube is of sufficiently high vacuum, 
at the end where the cathode rays impinge, indicating the 
presence of the X-ray. The same effect will be produced 
in the end of a tube of the same vacuum having a leading- 
in wire connected, also, to the negative pole. If either 
tube is placed against some substantial object, the green 
fluorescence js immediately transferred to the side of the 
vacuum tube opposite the place of contact. Another ex- 
periment may be made by connecting the positive pole of a 
Holtz machine or a Ruhmkorff coil with the two kinds of 
vacuum tubes. The green fluorescence appears at the 
other extremity of the tube beneath and around the metal- 
ue holder of the vacuum tube, or at the place where the 
wire enters the Geissler tube. It would seem, therefore, 
that these two experiments produce precisely the same 
Phenomena, whether the current is conducted to the in- 
terior of the tube by a metallic connection or not, indicat- 
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ing that the electrons are admitted through the plage ne 


the tube. These demonstrations and the experiments of 
gir Oliver Lodge seem to demonstrate that the negative 
electrons do pass through the glass of the tube, not ex- 
ptionally but invariably. 


ee) 

The various color effects that are produced within the 
vacuum tubes when the negative electrons are passing, 
depend upon the degree of the vacuum, except that the 
volume or richness of the color will be greatest from the 
sources of large amperage. The color produced, there- 
fore, will be the same in any tube, from whatever source, 
regardless of quantity or the range of potential that will 
induce them. It will depend upon the vacuum of the tube, 
which indicates that various rates of ether vibration are 
induced by the passage of the cathode rays through media 
of varying resistance, up to the point where the vacuum 
becomes so high that these rays cease to pass, when no 
effect whatever seems to be produced. At this point it 
is probable that the electrons cease to pass. 

The effects of frequency upon the phenomena are evi- 
denced by the observer in recurrent waves of color, which 
pass synchronously with the rate of the interruption. 
These waves of discharge are capable of exciting vacuum 
tubes, which are made to revolve or oscillate back and 
forth, showing groups of discharge in lines the sz of 
the hollow of a revolving or oscillating tube, varying 
in number with the rate of the condenser discharges 
at which these interruptions occur. To demonstrate this 
effect take in the hand a narrow vacuum tube connected 
with a high-potential source, having means of varying 
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the rate of condenser discharges, and cause it to oseil- 
late back and forth, and note the effect. Groupings of 
one, two, three, four, or five, or more of these lines of color 
may be made to appear by varying the frequency mad 


rates of oscillation. 

The waves of cathode rays passing with the negative 
electrons will flow, if the tube is connected to a source of 
sufficient energy, in recurrent clusters or groups of oseil- 
lations passing through the dielectric to the object. These 
waves are synchronous with the interruption at the spark- 
gap of a static machine or resonator, or a mechanical in- 
terrupter of a Ruhmkorff coil. For making this experi- 
ment a very small vacuum tube may be attached to the 
stem of a metronome, which may be regulated to oscillate 
at a given rate. 

The chemical effects of these vacuum-tube discharges 
are the production of various combinations characteristic 
of electrical discharges in the atmosphere—derived from 
the expenditure of energy upon the air, and a change in 
the conditions of electrons now known to be substantial 
things—producing NO., O,, H,0—and other products of 
less significance. The color of these discharges as they 
Pass through the air is usually violet, but varies some- 
what with the intensity of the discharges to almost white. 
Various other physical effects are produced which depend 
upon the sources. When connected directly to the static 
machine, discharges through short air-spaces produce a 
decidedly irritating and stinging sensation as they escape 
from the surface. The discharge is in bunches or multiple 
oscillations, in number relative to the length of the air- 





VACUUM TUBES 


61 
between the tube and the patient, the fr 


k-gap discharge, and the volume of 
When discharged from a resonator, 


‘equency of the 
eurrent Passing, 
however, th : 
f delivery, the spark length that can be adninmaaee 
] be slightly longer than the spark-gap between the gis 
of the resonator and be accompanied by a multi. 


oid and current source employed. 

The convective discharges from the vacuum tubes, when 
derived by direct connection with a Ruhmkorff coil, are 
very numerous and produce a severe burning sensa- 
tion, unbearable when held at a short distance from the 
skin. 

The color of the convective discharges varies with the 
intensity, i. e., the color of the discharge between the tube 
and the body. 

By connection with resonaters and solenoids the inten- 
sity of these discharges may be greatly varied and the 
number of oscillations greatly multiplied, giving these 
currents, as well as those of the statie machine, the right 
to be termed high-frequency discharges, 1. e» from the 
standpoint of the great number of oscillations emanating 
from the apparatus. 

The physiological effects 
charges are varied, dependin; wales 
trical energy and the character of the Renae or Bel 
noid, which intervenes between the exciting Be 


i i apr 
and the surface to which the discharges are 
The effects are ofa stimulating character, produc- 


of these yacuum-tube dis- 
upon the source of elec- 
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ing a local irritating action which stimulates the super. 
ficial tissue when applied, because of the immediata 
irritating effect of the discharges, and are distinetly Tube. 
facient. Locally there are also the effects of the chemical 
action of the discharges which are produced by the pas- 
sage through the air or dielectric. These stimulating 


effects to the periphery, especially when applied to motor 
points, produce reflex muscular contraction, as well as 
other reflex effects, to which undoubtedly the constitu- 
tional, clinically demonstrated, action of the discharges 
from vacuum tubes may be largely attributed. When, 
however, the application is made to the surface of the 
body, either with the patient holding an electrode con- 
nected with the resonator, or when the electrode is applied 
without such contact, the patient receives inductively and 
conducts from the surrounding capacity to the point of 
discharge currents of equal potential of the opposite 
polarity throughout the tissues of the body from the 
periphery to the electrode. 

(2) The rubefacient effects of these discharges are pro- 
nounced in character, and when excited by the vacuum 
tube held a short distance from the surface or from the 
Spark of the resonator, they produce a marked degree 
of local counter irritation and more, because the local ef- 
fects of these discharges are clinically demonstrated to in- 
fluence metabolic processes in the integument, restoring, 

rkable degree, normal conditions. The action 


may be carried, however, so far as to produce distinetly 
cauterant effects, 


to a rema: 


‘They may be so administered as to cauterize the tissues 
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from almost any source, the time required varying wi 
the amperage of the current, other thing: ee 
s 


e S bein, 
That this action should be considered as compass 
5 ble to 


is a serious mis. 
ted by both is ad- 
mitted, but as well say that the application of an actual 


cautery produces the same effects as the X-ray when their 
actions and effects are entirely different, 

(3) The antiseptic action of these discharges is due to 
the influence of the chemical products of the discharges 
produced by the passage of electricity through the air- 
gaps, and the action of the actinie rays associated with 
the discharges. The radiations have been reported by 
various authorities as penetrating the tissues from one to 
three millimeters. They are peculiarly effective in the de- 
struction of germs which are susceptible to the influences 
of light, as are the gonococci. The extent, however, of the 
antiseptic action has not been fully demonstrated. The 
chemical effects of the products of atmospheric and elec- 
tric decompositions are fairly energetic, when brought in 
close relation with the tissues, as when vacuum tubes are 
placed in the cavities of the body, when, to obtain the best 
results, the glass should be large enough to smooth out 


the X-ray, as one author ha suggested 


take. That necrotic conditions are exer 


ing the 


the ruge of the mucous cavities in order to br : 
: h the germs that may 


i i i i 2 t wit! 
discharges in immediate contac’ h : 
be recent The nascent nitrous oxides are produced 


in such infinitesimal particles that even when if Ui 
diately unites with the water present and 1 

acid, it is not produced in sufficient quantity io <a 
dies able irritation to the tissues unless the adminis- 
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trations are prolonged. The time of application may be 
yaried, hewever, from fiye to fifteen minutes according to 
the amperage of the eurrent employed, The current of 
larger amperage produces a much richer discharge and 
consequently one which is productive of a greater degree 


of chemical effect, 

(4) The analgesic action is due largely to the effect 
upon local inflammatory conditions, There is also an 
anesthetic er numbing influence upon the superficial 
tissues, which relieves to a large extent local irritability, 
and hy cansing an ulcerated surface to become super- 
ficially cayered with a glossy film (resembling a coating 
af ¢ollodion) which remains after the applications, 
therehy protecting the surface from local irritation, 

(5) The effects upon local metabolism are due largely 
to the induction of muscular and tissue contraction and 
the pulsatory inthuences, coincidently affecting local stasis 
and congestion. These effects are most marked when the 
vacuum electrodes are in contact with the tissnes, and the 
current is produced hy direct connection with the statie 
machine (with coil currents active contraction is not pro- 

dueed). By this means existing induration and infiltra- 
tion are dissipated, the tissues become softened, and the 
eireulation is restored as to the margin of an uleer and 
local repair is tustituted, The same influence produces an 

*nereased elimination af the Preducts of inflammation, 

thereby assisting the process of reconstruction, Conges- 

Sion is relieved and restoration of ulcerated and indurated 

regions to a normal condition is effected, in cases which 

ere nk malignant or too chronic or deeply seated ia cham 
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with vae. 

ly, the skin 

i : @ conditi 
which may persist for considerable time, but is, as a nicy, 

finally absorbed as is tanning by the sun’s avai “aa 

it is analogous. 


acter. When application is made repeatedly, 
num-tube discharges, to the surface of the ee 
peneath the epithelium becomes pigmented, 


(6) Muscular and tissue contraction and local pulsation 
are produced by these vacuum-tube discharges to a 
marked degree when derived directly from one side of the 
static machine, when a spark in the circuit is discharging 
at the spark-gap. These effects of muscular and tissue 
contraction and local vibration, so valuable in therapen- 
ties for the production of increased local metabolism and 
elimination, as well as the restoration of muscular tone, 
are not so well produced by connection in any other man- 
ner or to any other apparatus that has been produced, as 
to the static machine in the manner above described. It 
should be understood that it is not necessary that the pa- 
tient be insulated during the administration of this mo- 
dality. i 

The muscular contraction and vibration produced in 
the above manner is greatly accentuated by grounding 
the opposite side of the machine—the one not connected 
to the patient. Muscular and protoplasmic contractions 

reflex in character may also be induced by convective 
discharges when applied to the surface from the tube held 


ata short distance. The sparks administered Boe a ee 
onator, or solenoid, either with a coil or static mac e, 


will produce marked muscular and protoplasmic con- 
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The indications for superficial application are for the 
treatment of local skin and superficial inflammatory af. 
fections. The administration of the coil or resonator cur- 
rents from the vacuum tubes in elose contact with the tis. 
sues produces to a very slight extent, if any, appreciable 
muscular contraction, and they are not sufficiently ener- 
getic to be of therapeutic value. 

There is a marked contraction of superficial cell proto- 
plasm from the resonator sparks from either of these 
sources, and owing to the larger amperage of current, this 
is more marked in a given length of time from the coil 
than from the static machine. The effect of this modality 
makes the coil current valuable, also, in the treatment of 
superficial inflammatory conditions. 

Those who employ coils, as shown in the reports of re- 
sults in the writer’s possession, obtained from numerous 
observers employing vacuum tubes, are having a smaller 
percentage of success from the treatment of inflammatory 
conditions—either those employing the coil or static cur- 
rents from resonators—than those who employ the cur- 
rent directly from one side of a static machine, employing 
the usual grounding to the opposite side. In this connec- 
tion it should be emphasized, then, that whenever it is de- 
sirable to produce this effect of tissue and muscular con- 
traction and vibration for the relief of local inflammatory 
conditions, the current should not be derived from a res- 

onator or step-up coil, but when possible directly from the 
static machine, one side of which is provided with a good 


metallic grounding. This is an important observation in 
connection with the application of vacnum tubes and is 





on 
treatment 
or tubercular conditions 


the indication for the choice of methods for the 
of non-malignant, suppurating, 


when not too deeply seated. The latter demand the 
more energetic modalities—the wave-current or indirect 


sparks. 

(7) The local production of heat arising from the 
action of the current is due to the chemical influence of 
the discharges in the very minute air-spaces which exist 
in the tissues, and to the effect of the heating of the glass 
from the passage of the discharges. Some heat is also, 
undoubtedly, produced by the passage of the current 
through the tissues and is insignificant or marked, rela- 
tive to the amperage employed. 

The therapeutic indications for the employment of the 
vacuum tubes, as suggested by the foregoing physical and 
physiological effects, is important, especially, for the 
treatment of superficial skin conditions and ulcerative 
and inflammatory processes in the cavities of the body. 

(1) For the relief of superficial local congestion and 
induration, as suggested above, satisfactory results are 
obtained. The method is especially adapted to affections 
of the mucous surfaces and is usually administered by 
applying the vacuum tubes in close contact with the tis- 
sues. The current of the static machine, when employed 
in these cases as the source of the high-potential current, 
accomplishes the best results. Those who employ coils 
may obtain excellent results, though not equally good, 
from the use of the vacuum tubes in these conditions. 
With the static machine these vacuum tubes may be used 

either as described, connected directly to one side of the 
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Holtz machine, the o: 


PPosite side being grounded, or it will 
be found convenient in many cases, and equally good re. 


sults may be obtained by connecting it directly with the 
outer coating of one of the Leyden jars, when using the 
Statie induced current, A metal electrode may then be 
placed, if desirable, upon one part of the body of the pa- 
tient, and the vacuum tube in position in the rectum or 
vagina, or, if desirable, two vacuum tubes may be used 
simultaneously. When this is done, either with one metal 
electrode or two vacuum tubes, the local effects may be 
regulated by varying the sizes of the Leyden jars, which 
are connected to the two electrodes; for example, if a 
metal plate has been placed upon the abdomen, or over the 
liver of the patient, and another one in the rectum for 
the treatment of a local condition in that region and the 
machine started. (See Plate IV.) When regulating 
the current to the demands of the case, a distinct yi- 
bratory effect should be appreciated in the rectum. If to 
induce this effect too great muscular contraction is pro- 
duced beneath the metal plate which has been placed upon 
the abdomen, a smaller-sized Leyden jar should be placed 
upon the side to which the cord connected with the elec- 
trode on the abdomen is attached, or a larger one may be 
placed upon the other side and a shorter spark-gap em- 
ployed. By using the three sizes of Leyden jars provided 
with static machines and varying them to suit the econdi- 
tions, it will often be possible to produce desirable local 
conditions without discomfort to the patient. By vari- 
ously regulating the application of the current, two 
patients may be treated at the same time with the static 
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induced current, if it should be desirable to do 80 for 
economy of time. 

Another method of producing muscular cont: 
the relief of local congestion—the method which is em- 
ployed AUCeeeann ee the surface—is to apply the sparks 
from a high-potential resonator in connection with a coil 
or statie machine. The application of these short sparks, 
from either source, should be made to the parts affected, 
but should never be made too painful. For using this 
method with either high-potential resonators or solenoids, 
the apparatus should be capable of delivering sparks one- 
half to one and one-half inches in length. These may as 
well be applied when using a static resonator from a small 
brass ball, when the sparks are more energetic. The effect 
of contraction from these applications is most marked— 
especially of cell protoplasm, the tissues taking on a 
condition of marked contraction expressing serous con- 
tents from the «edematous tissue or pustule, thereby ren- 
dering a valuable service in the treatment of various skin 
conditions. These applications are valuable in the treat- 
ment of felons, tonsilitis, and other abscesses in the early 
Stages; for the relief of congestion in the small joints, as 
in cases of the treatment of rheumatoid arthritis, for the 
production locally of small blisters, for the removal oF 
moles and freckles, and in the treatment of numerous alan 
diseases, notably the types of Iupus, eczema, superficial 
ulcers, angiomas, ete. f 

(2) For the restoration of normal secretion in the skin 
and mucous cavities to which the application is made, 
these high-potential modalities are valuable. The same 


raction for 
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HIGH- i 
here as in the treatment of inflamm 
aes ith reference to the production of loca} ties 

conditions W? and vibration, the vacuum tubes with | 
sue contraction A relatively painless resonator sparks 
static earrent ra jucing the best results. , 
static hea ea. ive secretion, restoring tonie con 

ie) wee tissues by the production of contraction 
Scull protapianel with the expression of redundant Se- 
eretions such as are found in eczema, no measure ig more 
valuable than the short resonator sparks applied exten. 
sively over the affected region. The parts will continue 
to coe for a considerable time after the cessation of the 
admin ion, so that subsequently the reduction of the 
edema will be marked. For the increase of superficial 
local metabolism the application of the resonator sparks 
is effective by the induction of vibration and muscular 
contraction. 

The relief of swelling and induration and institution 
of tissue repair are remarkably demonstrated in the treat- 
ment of ulcerations of accessible mucous cavities. The 
hone are especially valuable in the treatment 
affected acon. bie es tube in contact with ie 
Tesonator aes ieodee Ee application of the a 
®pparatus, along He y the so-called high-poten 
be preferred if the weettnn on With a solenoid, are 

(4) Lo the bude uum tubes are to be employed. 2 
Which the parts Bist a of local specific conditions 
ality affora eae ed are superficially located, no m0- 

i Promise of suecess than the sm 
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rule obtains 





resonator spark, either from the vaew 
or carbon electrode. In the treatment 
the necessity for a current which will 
contraction and vibration is not 80 i 
conditions of impaired metabolism are 
and contraction effects, however, 


um tube or meta) 
of these Conditions 
Produce musenlar 
mportant, Where 
present, vibratory 
do promote the ¢elim- 
and increase Jocal 
ilitating the restoration of nor- 
mal conditions. The antiseptic effec 


ination of effete and toxic materials, 


leucocytosis, thereby faci 


ts are due, ax ex. 
plained above, to the chemical products of the 


as they are produced in the interstices in the 


discharges, 
superficial 
structures by the decomposition of gases, to the action of 
the rays of light upon the tissues and the germs, to which 
in many cases they are destructive, and to the increased 
resistance of the tissues. By these methods the processes 
which are acting as local sources of irritation are de- 
stroyed and reparative action instituted. 

(5) The cataphoric action of the vacuum-tube dis- 
charges when the tubes are placed in close relation to the 
tissues, or from the application of the resonator sparks, 
has been demonstrated by Drs. Francis B. Bishop and J. 
H. Burch, and may be verified by anyone who wishes to 
make the experiment. The extent, therefore, to which 
sort of action is valuable, is one open to careful study. 
The indication for the use of iodine or other local germi- 
cides in the treatment of specific conditions will pi 
upon the failure tosucceed by simpler methods. Failing 


relieve the conditions by the application of high-potential 


rges it wi i and scientific 
i alone, it will certainly be proper am i 
i ee ataphoric methods, mild 
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though they be. Marked success has been obtained in the 
treatment of Riggs’ disease by this method. 

(6) For the relief of pain, the same general Principles 
obtain as for the relief of inflammatory conditions, with 
the advantage also that these applications produce, as 
stated above, a coating upon the outside of the surface 
due to the contraction of the superficial protoplasm. This 
effect in a large measure resembles a coating of collodion 
which protects the ulcerated surface against irritating 
secretions. Conditions of neuralgia, arising from im- 
paired elimination of toxins, due to various causes, may 
he relieved by either general or local applications of these 
modalities. For the improvement of local metabolism, 
these and other high-potential methods of application 
afford a valuable means. For the effects upon general 
metabolism local applications of this sort, however, are 


not of nearly so great value as other methods of applying 
these currents. 


The field of indications for the employment of vacuum- 
tube discharges as suggested is large indeed and worthy 
of general recognition by the medical profession. 





SECTION II 


HIGH FREQUENCY CURRENTS 
AND APPARATUS 


CHAPTER I 


COMPARISON OF CURRENTS OF HIGH FREQUENCY AND HIGH 
PERIODICITY 

Tue professional understanding of high potential cur- 
rents of high frequency and high periodicity, is so vague 
in the minds of the rank and file, as to the exact quality 
or character of current considered under the designation, 
that the writer will attempt to make clear the relationship. 

The Committee on Current Classification and Nomen- 
clature consisting of the distinguished physicists Dr. A. E. 
Kennelly, Prof. Elihu Thompson, Dr. Samuel Sheldon, 
Prof. William Herdman, M. D., Mr. W. J. Jenks, and Mr. 
Charles L. Clarke, in their report before the American 
Electro-Therapeutic Association in 1904, on page 81 of 
the published reports of the Committee, fully outlined and 
defined the conditions under which oscillatory currents 
and pulsatory currents are produced. 

An oscillatory current is defined in the report of Jems 
and Clarke as “A current which periodically flows in 
opposite directions, but not necessarily in both directions 
for the same length of time, and in which the maximum 
values or amplitudes, of successive waves (irrespective 
of the direction of flow) change in regular order. In an 
oscillating current of so-called pure sine wave form, the 

3 
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flows in successively opposite directions fop the 
NN of time, and the amplitudes of SUCCERBI YG 
SSdeadede +h other a constant ratio; that {9, 66 vary 
g to end of the oscillations each fo}. 
s the same ratio to the next pre- 


waves bear to 
that from beginnin: 
lowing amplitude be 


ling amplitude. Fig. 14, represents an oscillating cur. 
ceding 4 : . 


t of pure sine wave form consisting of a series of 
rent ¢ be 


wayes of constant length, decreasing in amplitude or 


strength, in constant proportion. 
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Fic. 14. TMlustrating an Oseillatory Tmpulse. 


A current to be designated a high frequency current, 
must have a high rate of alternation. Ina completed cycle 
each wave crosses the neutral line, completing a double 
curve from a neutral line across that line and back, mak- 
ing a complete sine wave as of the sinusoidal current which 
is an alternating current of uniform cycle. 

The term high frequency current approximately desig- 
hates a rate of oscillation exceeding 10,000 per second, 
at which point muscular response or contraction ceases, 
and run as high as millions per second. An appa- 
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ratus to produce a current of this ¢ 
a current from a source 
machine, Ruhmkorff coil or 


haraeter, must derive 
of high potential—a Static 
transformer—which is oper. 
resonator, consistin, 
densers in arrangement with 


described. 

The oldest type of alternating current apparatus was 
manufactured for therapeutic purposes in 1848 by the 
Jerome Kidder Co. of New York, as shown in Fig. 15. 


ated in association with a 'g of con- 
Solenoids ag elsewhere 





Fic. 15. Jerome Kidder Magneto. 


This electro magnetic apparatus, antedated tis alternat- 
ing current dynamo and the sinusoidal machine 35 later 
constructed. This type of apparatus may be ee, af 
as the father of the present type of great seat 
dynamos. While this apparatus produced a distinctly 
alternating current, such as the sinusoidal iareenas 
produced by the more modern apparatus, the potential w! 
low and the effects painful and disagreeable. Be 

The type of arrangement which first produced ew gee 
that were correctly designated as high frequency nt 
Was the static induced current as previously ae 
and first published by Dr. William James Morton o 
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76 
York in 1882. The oscillations produced by the spark- 
ment of this current (See Fig. 4), were 


gap in the arranse 2 ‘ 
the first so recognized oscillatory currents of high fre 


quency. i ‘i 
4 modification in the arrangement of this current was 


Prof. d’Arsonval which consisted in connecting 


made by ‘ : 
of the two Leyden jars with the two 


the outer coati 
ends of a solenoid. 
By this arrangement when the current from the two 


poles of either a static machine, coil or other transformer 
is caused to pass to the inner side of the two Leyden jars, 
and when an arrangement with a controllable spark-gap 
provision is made for interrupting the circuit, oscillations 
are set up in the solenoid connecting the two outer coats 
of the Leyden jars or other condensers. Connections 
tapped off from the two ends of the solenoid or from any 
of the intervening turns convey a high frequency current 
of relatively low voltage and high frequency, and a current 
of a larger amperage or heat producing quality than 
currents produced by other arrangements (see Fig. 16). 
By this arrangement it is possible to vary the current 
Strength by increasing the speed of the static machine, 
or regulating the resistance in the circuit between the 
Street current and the transformer and adjusting by 
lengthening or shortening the spark-gap. It is also pos- 
able by varying the length of the spark-gap and the 
eRe resistance in the cireuit, when placing the 
When the eee the Patient and the metal condenser. 
other aes ree capacity—is then connected with the 
eile eate the solenoid, ihe current is converted 
“Sie gone ly unidirectional current of high periodicity 

Y set forth in the report of Jenks and Clarke 
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in the Committee report referred to, pages 83 to 95, ey 
oscillations are damped down by the resistance ee 
circuit, to the extent that the predominant wteengiiy a 
current is flowing in one direction, of the 


losing to sueh 

. . al 
degree its oscillatory character, that the current essai 
practically @ unidirectional current of high poriodiciiy 


In other words, a high frequency oscillatory current in 
which the sine waves of either side of the neutral line 
are approximately equal is to such an extent damped out 
that the alternating quality is changed to that of a uni- 


directional current of high periodicity. In other words 


a current produced by the same apparatus by varying the 
resistance or spark-gap, and capacity and the resistance of 
the couch cushion added to the resistance of the skin of 
the hands and arms of the patient, his body being the 


capacity, is converted into a pulsatory current—unidiree- 
tional in character—of high periodicity. Definitely stated, 
a high frequency current is oscillatory and alternating; 
and a current of high periodicity is pulsatory and unidi- 
rectional. 

A distinct type of pulsatory current is the static wave 
current, which is also to the greatest extent unidirectional. 
The current however, from a resonator under the condi- 
tions stated, in the preceding paragraph, also becomes 
practically unidirectional and pulsatory. This may be 
readily demonstrated by holding in the hands a vacuum 
tube of fairly high vacuum one end of which is in contact 
with the body of a patient, seated upon an anto-condenss: 
tion couch and connected in a d’Arsonval circuit. hse 
contact is made under these conditions with the patient 
connected to the positive side of a resonator a aes 
fluorescence will immediately appear at the patient's em 
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: ive electrons, pass 
stream of negative el 

be, the cathode 5 - ne 

of the ae oint of contact with the peste Ly — 

2g ie sweat of the x-ray which causes the green flnor- 

in a prc 


occurs 
oles and the fluorescence 

cence. Reverse the pe 

escence. 


the tube. 

at the opposite end of é 

he oe as to variations of conditions and effects 
The s f condi: 


arising from changes in the circuit, require consideration 
arising i : 

= rapeutic reasons, particularly so if the currents 
for thera 





Fic. 16. @’Arsonval Current. 


are to be employed conduetively for effects upon nutri- 
tion and metabolism. These will be considered in a sub 


Sequent chapter. 

for the induction 
thermic effects of 
lating effects of 
Yacuum tubes to t! 


When, however, a current is employed 
of hyperemia, either by means of the 
the current, or by the superficial stimu- 
the discharges from the effleuves or 
he skin, it will be relatively alternating, 
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though not to the same d 
istration by the direct m 
directly through the tissu 
resistance. 
Confusion is apt to exist in the mind of the student as 
to the relative quality and indications for the employment 
of the various high frequency modalities, Particularly of 


9 
legree as the @’Arsonyal admin. 
ethod when the current passes 
les of the patient without other 


fig. 17. Arrangement for Auto-Condensation. 4 
ic; B, Metal Plate; C, D, E, Points of greatest Condensation. 


the d’Arsonval, Tesla and Oudin currents. It seems 
that those who are not informed are liable to consider 
these currents much as they do certain drugs of the phar, 
macopoeia; as producing distinctly different ae 
effects, and possessed of distinctly different ee - 
action, which is generally not so. Variations in eee 
Strength or amperage and potential or voltage, together 
with the characteristics of the current as to frequency or 
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80 
periodicity, are the differences generally to be considered 


in treating with these modalities. 
The static induced current, the first of the high fre. 
quency currents, is considered in Chapter Ill, Section 


II of this work (q. v.). 
The dArsonval current, Fig. 16, produced under the 


peculiar conditions of arrangement as shown in the cut, 

is the current of largest amperage and lowest potential 

of the high frequency currents. It has, consequently, the 
Y> 


4 
a 


Fic. 18. Arrangement for Tesla Current, 


igs capacity to induce heat in its passage through 
eae ee and at the same time produces a minimum of 
he isturbing effects. It is administered to the patient 
Cre Baie the auto-condensation couch (Fig. 17), or 
n the solenoid by iene 
(Fig. 45). Slenoid by the method of auto-conduction 
The Te 
ee Tesla current is 4 current stepped up from the 
rsonval; i, @. 
“pie rey Le,a current in which the yoltage has been 
eg ton it through a second solenoid at the 
me amperage. It comprises a completely insu- 
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lated and unconnected solenoid, either within or surround- 


ing a d’Arsonyal solenoid (see Fig. 18). The resulting 
current as stated is reduced in amperage and the Voltage 
is increased. The variations in voltage are measured by 
the difference in the length of spark or effleuve, the poten- 
tial of delivery, which will pass toa capacity when brought 
into the field of the discharge as compared with the length 


Fic. 19. Arrangement for Oudin Current. 


of the discharge from the d@’Arsonval cireuit. This cur- 
rent, like the d’Arsonval current, is administered from 
two terminals, or from one terminal when from a static 
Machine with the other terminal of the resonator grounded, 
when the discharges are more penetrating and stimulating 
in character. The effect of grounding one side of the 
Tesla is very different when the apparatus—the resonator 
—is in connection with a Holiz machine than with 
the Ruhmkorff coil or other transformer. The current 
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from the static machine is rendered very similar in effect 
to the Ondin current from the same source, when one 
side of the Tesla is grounded. 

The Oudin current is produced with a solenoid con. 


nected to one end of a Tesla or d’Arsonval solenoid, ang 
operated with an electrode attached to the solenoid; 


and the current is properly speaking a one pole current, 
the circuit being completed through the body of the 
patient, which acting as a capacity, stores and econ- 
ducts the opposite polarity to the discharging electrode, 
The current may be varied in the quality of the oscillations 
under varying conditions of regulation of the spark-gap 
and control of the current which passes into the resonator, 
and the character of the grounding (see Fig. 19). 

When employed in connection with the statie machine 
the Oudin, as with the Tesla current, discharges a pulsa- 
tory current the pulses of which are synchronous with 
the discharges from the Leyden jar at the spark-gap with 
a more positive and marked effect than when discharged 
from the solenoid connected with a coil or transformer. 

These modalities will be treated in separate chapters 
but are here considered for the purpose of showing the 
differenc s to the quality and character of the current 
produced. 

The variations in quality of the currents of high fre 
quency and high periodicity must be considered from the 
standpoint of the physical effects produced which depend 
upon the method of administration and the variations in 
current strength and potential employed. It should be 
understood, that the current strength and potential can 
be varied with any of these modalities, either by varying 
the spark-gap in the resonator, or the speed of the static 
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machine, or the amount of current allowed to Pass into 
the primary of the Khumkorff coil or other transformer, 

It will then be understood that the variations in the 
matter of current strength and potential is under control 
of the operator; and that under these conditions a cur- 
rent may be produced in a d’Arsonyal circuit which under 
different conditions would simulate a current from a 
Tesla transformer. Also that a current administered from 
a Tesla or d’Arsonval from one pole might be varied to 
produce a similar effect if it is discharged from an Oudin 
under varied conditions. It is nece ry then to study 
the effects of these currents, from the point of view of the 
amount of current and potential acting upon the tissues; 
whether the d’Arsonval, Tesla, or Oudin is employed; for 
the character of effect which is induced under varying con- 
ditions from either of these modalities may be much the 
Same, with no particular advantage in either case, except 
when extremes indicate a greater or less effect to be pro- 
duced. The effects that are produced with currents of 
high periodicity or high frequency are (1) tonic effects, or 
effects upon general metabolism and nutrition; (2) hyper- 
emic effects, superficial hyperemia being induced by 
vacuum tubes, or deep hyperemia by the thermic effects 
of passing a high frequency current of considerable amper- 
age between two electrodes placed upon the body at 
opposite surfaces, when the d’Arsonval by the direct 
method is the current to be preferred; because with a 
Sinilar potential and larger amperage as well as being 
4 more convenient method of administration, the current 
is more satisfactorily produced. Other effects are (3) 
local skin stimulation, and (4) an extreme cauterant or 
destructive action as produced by the method of Riviere 
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first called effluvation, designated by Kaeting Hart 


the name fulguration. 

For the induction of these effects, either of the curren; 
may be chosen, preferably the d’Arsonval or Oudin ts 
cur. 


rents which meet all requirements. The currents of 
ie 


so-called “ Tesla transformers” meet the last two i. di. 
indi- 


cations. 

The methods of application and specific indications y; 
be specifically considered in the chapters devoted rie will 
each 


of the modalities. 





CHAPTER Ii 


APPARATUS 

Tue different types of apparatus now in use for the 
production of currents of high potential of high frequency 
and high periodicity are the Rubmkorff evil (open mag 
netie cirenit transformer) apparatus, closed magnetic 
transformer with condenser or motor converter, the three 
types of static machines, Holtz, Toepler Holtz and Wims 
hurst, and the s»-called Tesla apparatus. 

The Ruhmkorff coil, Fig. 2%. 1n comparing the different 
types of Ruhmkorff evil, we have to consider both the 
method of winding the primary and the construction of 
the secondary. In all of this type of apparatus a large 
bundle of soft iron or sheets of soft irom comstitutes the 
core over which is wound the primary evil. The primary 
Winding may be of (1) the series, (2) the multiple serics, 
(2) the parallel or (4) variable inductance construction. 

In the ecrics there is 2 continuous winding of one, tro, 
three or four layers of heavy copper wire in series. 

In the multiple series the windings are arranged in such 
@ manner that there are four or more sections connected 
in such 2 way that part of the current passes through two 
of the sections, while the remainder passes through the 
Temaining two sections. 

The parallel consists of two sections of primary wind 
ing, in which a part of the current passes through each 
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The variable inductance primary consists of a long con- 
tinuous winding, tapped out at different points in such q 
manner that the current will pa through as many sec. 
tions as are brought into the circuit by the variable in- 
ductance switch. Any one of these primaries can be used 
jn connection with any of the different types of secondary, 

The secondary of the Rhumkorff transformer or coil, 
may be wound in the bobbin form, which consists of two 
jong sections of fine wire passed over the primary in such 
a position as to be brought into the strongest field of the 
magnetic flux set up in the primary. 

Another method of winding is the so-called wide section 
secondary which consists of winding 114 inch across each 
layer, and each layer separated by rings of paper. A 
set of these are placed over the primary, and connected 
in series, and then either immersed in oil or semi-solid 
insulation. The third type which is by far the most 
efficient, is the thin section construction which consists 
of flat dises of 14 inch connected in series, and placed over 
the primary in such a position as to receive the strongest 
magnetic flux from the entire length of the primary. In 
order to accomplish this and reduce the resistance in the 
secondary winding, the end is wound much shorter than 
those in the central portion. 

A very important feature in the construction of these 
coils is the character of insulation employed particularly 
the insulation over the primary core, between it and the 
Secondary. The best evidence of the quality of construc: 
tion of these coils is the character of guarantee which the 


‘ufacturer is willing to give as to the endurance of 
the apparatus, 


In order to excite the Rhumkorff coil, it is necessary t0 
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use some form of interrupter, and the ordinar 


equipment 
ammeter for 
street circuit 
into the primary, and in addition for therapeutic 
the proper types of resonator and a hot wire 
meter, 


s of the coil, interrupter, rheostat, 
measuring the circuit which sses from the 


uses, 
milliampere. 


The different types of interrupters now in use are (1) 


Wehnelt Interrupter. 
A, Positive Connection to Line; B, Adjusting eelain Tube; 
D, Platinum Po’ E ection to 3 B, Lead Plate 
or Spiral; 0 or Mg. Sq and H.0. 


the electrolytic, (2) mechanical, (3) mercury jet, and (4) 
the centrifugal. 

There are two types of electrolytic interrupter; namely, 
the Wehnelt (F ig- 20), and the Caldwell; the former 
depending upon the formation and the breaking of a 
bubble of gas around the platinum point, immersed in some 
form of electrolyte, as diluted sulphuric acid, which is of 
high electric conductivity. The Caldwell (Fig. 21) in- 
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terrupter depends upon forcing the bubbles of gas through 
an aperture in a diaphragm, having an electrolyte and 
electrode on either side, each electrode being connected to 
the two opposite poles of the exciting current in series 
with the coil or transformer. 

The disadvantage of this type of interrupter for use in 


k Caldwell Interrupter. 
A and B, Positive or Negative Terminals; C, Lead Piste or Spiral; D, 
ae Beaker; E, Blectrolyte; F, Aperture Through Beaker (Oze 
ore). 


connection witli d’Arsonvalization and other high potential 

currents is the fact that when used continuously or for 

long treatments the fluid becomes heated, and must be 

rested, except very large tanks are employed, or a serie’ 

of interrupters. Another objection is that the irritating — 
hydrogen gases evolved in the process of 

escape into the atmosphere of the room, thereby 
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the air, as evidenced by a constant ¢ 

, \ f Ais 

in the room to cough. ae 


There are several types of mercury jet interrupters 
of which depend upon a fine stream of mereury Peace 

against a conductor at intervals, the conductor being ¢ 
con 


F 


Fic. 22. Mereury Jet Interrupter. 

A, Pulley to be Driven by Motor; B, Terminal Connecting with Mercury} 
©, Insulated Revolving Contacts; D, Oil; E, Mereary; Fy Terminal 
Connecting with Ri volving Contacts; G, Segments Cut Away to Show 
Jot Tube; H, Mercury Pump. 


nected in series with the coil and part of the apparatus 
The objection to 
these interrupters is a constant disposition of the mer- 
cury to become oxidized by the current, requiring frequent 
cleaning if much used. This may be overcome by passing 
illuminating gas into the chamber with the mercury: 
The centrifugal interrupter (Mig. 23) consists of @ 


which delivers the stream of mercury. 
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ductor so formed that the RICTOORy, bis ae 
revolving ee he periphery of the container in whic! 
ete Pea is mounted eccentric to the shaft 
a paddle or bar ¥ a an insulated external conneetion 
‘ale SapaaPe of the line while the container itself 
brought to one s 


Ss sh the primary e transformer, and 
ted through the primary of the tra 
is connec f 


‘al Interrupter. aoe 

ii ing; ©, Oil; D, 

‘onnection to Revolving Cor B, Insulating Bushing; ©, D 

= Narostenee Mercury; Ey Lowes bs ring; F, Grooved Pulley for Bel 
to Motor; G, Chamber Made to Revolve; H, Mereury. 


i the 
thus to the opposite side of the lines. As the body of 
i e 
interrupter is revolved, the mercury is foreed into a groove 


which also causes the paddle to revolve, thereby setting 
up interruptions in the cireuit. 

The same objection—th, 
with this interrupter as 


The mechanicat interr 


e oxidation of mercury—prevails 
with the mereury jet.interrupter. 
upter (Pig. 24), the choice of in- 
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terrupters for therapeutic purposes, may have for its poi 

of break two small surfaces of platinum or as in ase 
types the platinum points as used are usually pee 
an auxiliary make and break, or originally the contact a 
actuated on the well known vibration principle as in i 
primitive “Faradic battery.” These latter were called 
vibrators and to-day are quite satisfactory in small bat- 
teries and in so-called high tension coils, with which low 
yolt currents are to be used for certain classes of treat- 


Line 




















Fic. 24. Mechanical Interrupter. 
A, Connections for Primary of Coil; B, Magnet Winding; C, Magnet Core. 


ment. There is one great advantage in all of the so-called 
mechanical interrupters, namely, they require very little 
attention and do not have to be frequently cleaned and 
recharged. They are particularly valuable in connection 
with the therapeutic employment of high potential cur- 
rents as they may be used constantly without becoming 
overheated or requiring any attention whatever, except 
oiling the bearings. The scope of the mechanical inter- 
rupters having the motor and wide contact, however, is 
much broader than the early types of interrupter, in that 
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the larger currents can be used and very satisfactory 
results obtained with both the x-ray tube and the d’Arson- 
yal and Oudin currents. The only attention which these 
require is an occasional oiling of the motor and other 
moving parts together with the proper adjustment of the 
interrupter to the work in hand. 


Secondary 


We] 


Closed Magnetic Cireuit Transformer. 


The closed magnetic circuit transformer—interrupter- 
less transformers—(Fig. 25), consists of a soft iron core 
So constructed that the magnetic flux can follow a course 
of low magnetic resistance. In order to accomplish this 
the core is constructed of laminations or layers of soft 
iron which form a rectangle or square with the corners 
built up in such a manner as to approach complete mole- 
cular or metal continuity as nearly as possible. 
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t, engineering 
ce any desired 
Voltage in the 


In transforming the commercial curren: 
calculations can readily be made to produ 
potential in the secondary from a given 


primary where the construction of the core js such that 
magnetic leakage and resistance are reduced to a mini- 
mum. Therefore the magnetic circuit must be as short 


Secondary 
Winding 
logeecte200.000V 
5 See 


Fio. 26. High Potential Rotary Rectifier. 


as possible and the magnetic leakage low, to =—< 
accuracy in calculation. This method of generating high 
potential currents for both x-ray and high potential thera- 
peutic purposes, produces most satisfactory results ae 
much longer range of effects can be produced, and at be 
Same time a much larger output. There has been diffi- 
eulty however in constructing this type of apparatus, 
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owing to the fact that it is difficalt to properly insulate 
the secondary and at the same time produce sufficient 
voltage for the purpose intended. This, however, has beey 
to 2 great extent overe nd transformers are now 
ses he requirements admirably. 

this powerful machine has had the 

res ap It'is no longer 

gram of apy part of the body in 


$ entirely different in 
eirenit type of 
) the high potential rotary rect 


I rotary rectifier and interruptericss 


perated by an alternating current ¢= 


rated from a motor-converter—a rotary transformer—wuh 


he shaft of the motor-converter operating 
g swit 26)- S 


”2 as to ca 


as t ing 


and the negat 


all inverses are avoided. The apparatus is particularly 
ya. 'e on that account for radiography and radie 
therapy, and adaptable as all other transformers are whe 
used in connection with the proper resonator, for the i= 
duction of high potential therapentic currents, thereby 
combining in one apparatus the best type of x-ray appa 
rats with an apparatus in every way capable for the 
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induction of currents of high frequency and hi, 
odicity. 

The condenser and alternating type called the McC; 
transformer equipment, consists of an alternator Pi 
by a small motor, and connected in series with a large 
condenser primary of the transformer and tie line a 
rent (Fig 27). Oscillations are thus sec up in the 
primary from the discharging of fhe “oudenser, which 


gh peri- 


Femara 


Will 





Large Condenser 


Fig. 27. McCaa Transformer. 
A, Alternator; I, Inductance Switch; R, Rheostat; M, Meter. 


cause by induction the high potential discharge at the 
secondary terminals. With this construction either ap 
alternating or pulsating high potential current can be 
generated at the will of the operator. The number of 
these oscillations can be varied from 60 to S00 per second, 
and can be used through an x-ray tube or high frequency 
resonator. 
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Mixed types of high frequency apparatus have been 
placed upon the market by different manufacturers, which 
have various arrangements for administering different de 
grees of potential, amperage and frequency under modi- 
fications produced by varying the condenser capacity, 
spark-gap, anc their arrangement with solenoids or coils 
in cirenit with’ he, patient. Most of thése devices are 
made for use h ‘the alternating current. When the 
direct current is used; a rotary transformer is provided 
in the cireuit/for changiyg to the alternating current. 
These combination coils are generally so constructed as 
to vary the current from the sharp stinging discharges of 
the Tesla, to the softer heating effects as of the d’Arsonval 
current. With these devices it is possible often to be very — 
much misled by the variations produced in readings of 
the hot wire meer in circuit; for in these various current 
conditions that wre produced, the hot wire meter is not an 
accurate guide as to the current amperage, because. in- 
creasing the frequency of the discharges incr s the read- 
ings without increase of amperage. The test as stated else- 
where, of the efficiency, will be the extent to which the 
usual seance will lower arterial tension in cases of hyper- 
tension. For the induction of hyperemia the current 
strength will be as in all cases regulated to the toleration 
of the patient and the indication for a case in question. 

The Tesla apparatus, so-called, consists of a compata- 
tively low voltage rotary conyerter, for changing the cur 
Tent from direct to alternating, connected in series with 
phe Primary of an oscillation transformer and a compara 
tively low capacity condenser. This apparatus delivers @ 


i i high frequency alternating current of relatively low 


amperage and must be used in connection with a valve tube 
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98 
or bifoeal xray tube for producing the PME ray. The 
above described construction is called the Tesla col The 
method however, in which Mr. Tesla nels his equip. 
ment was somewhat different in that much higher initia) 
frequencies could be taken into the primary of the trans. 
former and he also used a transformer which deliyereg 
a much higher voltage than the apparatus made to-day, 
besides building the oscillation transformer in a different 
way. (Fig. 18.) 

Other types of so-called Tesla coils are being manufac- 
tured of various features of construction, and are called 
Tesla apparatus. These coils step up the voltage and pro- 
duce currents alternating in character which while not 
true Tesla currents, are capable of producing some of the 
therapeutic effects of the high potential currents. Fig. 
28 represents the arrangement in one of ‘this type of 
apparatus. 

These devices are not adaptable to use for administer- 
ing auto-condensation or auto-conduction, but suffice well 
to meet other indications for high frequency treatment; 
Viz. : the stimulating effects of the vacuum tube discharges 
and effluvation or fulguration. It is a very convenient 
aa *tay outfit combining means for applying the 

gh frequency referred to. Manufacturers in general 
rMloriace term Tesla current for nearly every type 

ction from the resonator excited by a coil t 


th il ¢ 
€ resonator operated by a static machine; but this is 
Senerally erroneous: j 


‘ons from the small 


i ‘es! pers : 
™ Portable ana semi- @ apparatus which is made 


Portable form delivers frequen¢ 
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approximately fifty times as great per second, which con- 
sequently represents a very different type of current. tp, 


1oVolts 


ey a 
"mE 
To a 


40,000 Vo}t'S 


100,000 Volts 
1009000 Oseillanovis 


Te Fatient 

and Couch 

Fic. 29. So-called Tesla Types for Administering Auto-Condensation 
and Other Treatment. 


fact if it were not for these very rapid oscillations in the 
condenser, the effectiveness of the so-called Tesla appa 
Tatus would be very low. 
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The particular advantage of = Tesla over the other 

; for use, is in cases IM which small currents aps 
Heil - and the alternating current alone at the dis 
Beer reas operator. The portability of the apparatas 


se renders it possible to employ it at the houses of 
also renders 


atients in which either of the commercial currents jg 
pa Ss 
furnished. 

There has recently been placed upon the market other 


new types of transformer apparatus for treatment work 
only, where the alternating current can be used directly 
into the primary without the interception of a rectifier, 
interrupter, or synchronizer (Fig. 29). 

This apparatus consists of a closed magnetic cirenit 
transformer capable of delivering a two to three inch 
discharge, the secondary being connected to Leyden jars 
and a resonator in circuit constructed along the lines of 
the ordinary Oudin. The d’Arsonyal current is taken 
from the end of the spiral and the point which taps out 
the different turns, precisely is done when the coil or 
static machine generates the initial high potential current. 

Apparatus for use with the alternating current: The 
alternating current is so rapidly displacing the direct 
current in commercial circuits, that new problems are 
constantly arising for solution, particularly with the phy- 
Sicians who employ to far greater advantage the direct 
eR ae apparatus operated by motors, and Ruhm- 
ee: ike ae Nie plates; and many others are placed 
Ria ere ie phase when Power companies changes 
ae Gece irect to alternating. The static machine 
control whereby ieee peters of = a 
aa = ie volume of current flowing into ; 

egulated for which purpose the direct cur 





rent resistance controller is the best method for speed 
control. The mechanical speed controler is the best sub- 
stitute but not so well adapted for the employment, of 
high speed in connection with the production of the static 
current. 

This subject has also handicapped, in many instances, 
the manufacturers of apparatus, in that the direct current 


has been most generally in demand by the profession, and 


Fic. 30. Rheostat. 


that, now the apparatus under process of construction are 
often of the direct current type. 

Various means of current transformation have been 
devised for the purpose of rectifying or changing 
alternating into the direct current, including (1) the 
dynamo, (2) the Cooper Hewitt rectifier and 
electrolytic rectifier. Any device that ean s 
form of transformer will be most 2 
“al profession and to the manufacts 
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The motor dynamo, though expensive is the most 
tical means of current transformation. It consists of an 
alternating current motor (Fig. 32), which actuates a 
direct current dynamo, and is constructed in the most 





Fic. 31. Inductive Rheostat. 
A, Iron Core; B, Terminal of Winding. 


economical type upon a continuous shaft. A physician’s 
outfit comprising a motor-dynamo of ten to fifteen amperes 
capacity or less for smaller plants, is capable of trans- 


Fic. 32. Motor Generator. 
A, A. ©. Motor; B, D. C. Generator. 


forming a current for use with the direct current, Rubm- 
korff coil with the motors used for operating static ma- 
chines and vibrators as well as for connection with the — 
wall plate. This is undoubtedly the most practical type 
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3600 to 

only as 


last for 
to oili: 


of transformer, but adds an expense of $200 

the physician’s outfit, which is to be conside1 
an element of first cost, as the apparatus aa 
an indefinite time with ordinary precautions as 


and care in not making excessi 
g excessive demands 
on the gen 
er- 


ator. The apparatus is also economical in principl 
meiple as 


Fic. 33. Cooper Hewitt Reetifier. 


the current drawn for consumption will regulate the cur- 
rent taken from the commercial cireuit for exciting the 
actuating motor. The current generated and Deve ae 
sumed is relative # the demand—the speed and actuating 
capacity increasing up to the full demand of the direct 
current generator to actuate current. 
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The Cooper Hewitt rectifier, Fig. 33, is probably the 
next best means of transformation. It has howeyer, the — 
disadvantage of necessitating a continuous flow of current 
through the bulb whether it is being used into the prim- 
ary of a transformer or not, during the short intervals 
in which the operator is obliged to shut off his current 
from the apparatus. It has the advantage however, of 
giving a continuous flow of unidirectional current up to 
its full capacity and is very satisfactory for charging 


Fic. 34. Electrolytic Reetifier. 
A, Aluminum Plate; C, Lead or Carbon Plate. 


storage batteries, which requires a direct current; for in 
this case some means can be employed to shut off the 
current when the apparatus is temporarily disconnected. 

The electrolytic rectifier, Fig. 34, consists of aluminum 
and lead or carbon electrodes immersed in a saturated 
solution of bi-earbonate of soda, sulphate of magnesium, — 
sodium, potassium, or ammonium phosphate. For the 
best results four cells are used and connected in such 
way that the positive current can be taken from one SI 
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and the negative from the other and 
the line effective. For some Purposes a one-cel] 
is used, in which case one side of the line is sw 
while the other delivers a unidirectional current up to forty 
or fifty volts, but is not suitable for operating motors 
or galvanic or Faradic switchboards or under conditions 
when a continuous current is necessary. The action of 
this instrument or apparatus depends upon the rapid for- 
mation of an aluminum compound on the alu 


have both Sides bei 


minum plate 


when the current is passing from the iron or carbon 
toward the aluminum, the compound offering a very high 

sistance and for the time checking the current from 
making a complete circuit. At the interyal when the cur- 
rent is passing from the aluminum to the carbon this film 
of aluminum compound no longer retains its insulating 
quality and allows the current to pass. It can be readily 


seen that the combination of four of these can be so con- 
nected that each cycle from the line ean be taken adyan- 
tage of. The most desirable compound to use due to its 
cheapness especially, is bi-carbonate of soda in the pro- 
portion of one part of bi-carbonate of soda to twelve parts 
of water, both by measure. It has also the important 
advantage of not erystalizing and in forming insoluble 
compounds which partially reduce the capacity of the 
outfit by clinging to the metallie parts. 

The high frequency resonator. The apparatus com- 
mercially known as the high frequency resonator can be 
operated from the Ruhmkorff coil, the high poten ae 
rotary rectifier (so-called interrupterless apparatus), ie 
McCaa transformer equipment or the static machine and 
is constructed on practically the same plan ia oy 
types of apparatus. The length and size of the d a 
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solenoid for the Rhumkorff and other types of transformer 
require from six to fifteen turns from eight to twelve inches 
in diameter of coarse wire, while the d’Arsonval solenoid 
for the static machine should be of coarse wire having from 
thirty-five to forty turns in the solenoid wound from four to 
six inches in diameter. Another part which necessitates 


HOES 85. Types of Condensers: Leyden Jar and Glass Plate. 
ee Conductor for Inner Armature or Layer of Foil; B, Com 
ates Ee Bagger Armature; ©, Dielectric; D, Tinfoil or Copper 
Termingl; pang, Around Jar for Outer Connection, Glass Plate: A, 

3 D, Dielectric; T, Plates of Tinfoil or Select Metal. 


ines is the capacity of the condensers, which is a 

ta Ge ee The condenser capacity in the type 

pen : resonator constructed to produce the pulsatory 

ge os Tesla discharges should be of approximately 

ay ne the capacity as measured by the extent of th 
ating of metal on the outer and inner 
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of the Leyden jars or glass plate type of condensers used 
in connection with the same apparatus for inducing 
@Arsonval current as employed for the auto-condensation 
or auto-conduction. 

The essential parts of a resonator consist of a solenoid, 
condenser, and the spark-gap over which may be placed a 
second solenoid and insulated for the induction of the Tesla 
current and an additional solenoid for connection with 
the Tesla or d’Arsonval for stepping up to the Oudin 
current. (See Figs. 16 and 18.) Although there are two 
ways of winding a solenoid, it really consists of numerous 
ree of wire, as previously described, the turns separated 
by at least 3g inch, one end terminating in a binding post 
from which is taken the Oudin current, Fig. 19. The other 
end of the resonator is attached to the outer coating of 
the condenser while the outer coating of the other con- 
denser terminates in a clamp, which makes it possible to 
tap out any number of turns desirable for varying the 
@Arsonval circuit. The inner coatings of the jars are in 
direct metallic connection with the coil or static machine 
while at some convenient point in the cirenit is placed 
the spark-gap or discharger, which has the effect of 
charging and discharging the Leyden jars when the ap- 
Pparatus is in action. When it is required to operate the 
apparatus the variable tap connection is attached to one 
of the turns of the solenoid which will produce the best 

resonance and effleuve at the Oudin end of the solenoid, 
When however it is desired to use the d?Arsonval current 
Connection is made from one end of the solenoid to the 
metal strip under the cushion of the auto-condensation 
pad and the other is brought out from the point w! 
governs the number of turns. This is connected | 
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Fic. 37, Complete Coil Equipment for High Freque 
ter; O, Rheostat; D, Rhumkorff Coil; E, Le} 
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bifurcated cords with the electrodes to be held in the 
hands of the patient at the two extremities. There haye 
been several deviations from this construction, but the 
above describes the resonator in its most simple and satis- 


factory form. 


___ Fis. 38. The Step-up Solenoid. 
A, Selective Rheostat; B, Winding of Resonator. 


_ Animportant feature in the construction of a resonator ~ 

is the size of the box or detonating chamber in which the 

Spark discharges. The tendency for moisture to constantly 

Beecoee in this chamber often interferes with the pt 
uction of the required milliamperage by the occur 
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il 
walls of the 
Tt should have theref; 
:500 cubic inches with a door on 
ne side which can be opened, for ventilation when not 
e § ral “i % =. 
Bs use, and may be provided with some drying material 
nes ‘sacs the moisture. This is one of the most 
ae features to be considered in the construction 
importa 

of a resonator. 


of short cireuits due to dampness in the 
; 5 

muffler or detonating chamber. 
at least a capacity of 1, 





CHAPTER IIT 
D’ARSONVALIZATION 


Tux current of @Arsonval which is destined to play " 
such an important role in ‘therapeutics, was first pub- 
lished by Prof. d’Arsonyal in the year 1893. Subsequently 
he developed methods of employing the current in ¢on- 
nection with couches and solenoids under the terms auto. 
condensation and auto-conduction. These methods haye 
been materially varied since their introduction by d’Arson- 
val; but the principles of action and their effects were 
well studied by him. The profession however haye been 
slow in appreciating the significance of these modalities 
and adopting them in the treatment of numerous condi- 
tions for which they are so remarkably adapted; notably 
in conditions of high arterial tension, mal-nutrition and 
malassimilation, and more recently the employment of the 
direct-method for its thermic effects for the induction of 
hyperemia and other effects. These have placed humanity 
under a lasting obligation to the great physiologist. 

The method known as auto-condensation (see Fig. 17), 
would seem in its designation to be a misnomer; for the 
current is passed in and out of the patient who becomes 
Passively, not actively, a condenser. If the term 
condensation or patient condensation were to be 


Ployed, it would better explain the conditions, The rm 
thermic condensati: r 


heat producea by 
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advantage of not being distinctive, h, ing i 
numerous other en Se es! 
The devices used in connection with 
treatment to be considered are the cou 

the cushion and the electrodes. 
It matters little what is used for the auto- 
couch. It may often be thought that the 
be of a non-conducting material, which is 


auto-condensation 
ch, the condenser, 


‘condensation 
couch should 


not necessary, 


Fic. 39. Bowen Statice Chair Designed by Author, 


because the two opposite charges of the d’Arsonyal cur- 
rent are certain to oceupy fields of condensation as near 
as possible to each other. Two styles of couches mes 
in Figs. 39 and 40, are excellent for use with ues met a 
of treatment, because the patient rests relaxed ues ve a 
fortable attitude with the limbs extended, which Bae 
sirable. A table or ordinary lounge in lieu of a 


will answer every purpose of efficiency for the administra: 


tion of auto-condensation treatment. 
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The cushion should be approximately three inches in 

ick six feet long and twenty inches wide and zs. 
Rs any non-conducting material, cotton, felt, or 
os siaceeae the purpose equal well. The a 
: hion should be firmly tied and of a material that will 
sts too readily pack together, because whereyer the 
Poke thinnest, most of the current must accumulate, 


Fis. 40. Austrian Bentwood Chair. 


The covering of the cushion may be of denim, silk or 
leather or other non-conducting material. Patent leather 


imitations, whi 
able as they 
The metal 


ich contain mineral paints, are objection 
are too good conductors of the current. 
condenser which may be made of wire mesh 
tes jointed or otherwise, should be of a size 
’ about three inches within the margin of th 
cushion on al] Sides. 4 very convenient way of arrang 
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the condenser sheet, is to place a wire mesh, not too ing, 
or too coarse on the under side of the felt beneath a 
layer of fiber. If this is done, a chain which should 
pass out at one corner of the cushion, must be well soldereg 
to the metal condenser as if there is for any reason spark. 
ing, as there is certain to be if the connections are | 
it would ignite the cushion. The advantage of the wire 
mesh is that the cushion and condenser combination is 
flexible and fits the different styles of chairs with the 
backs in different positions. The advantage of having 
the condenser beneath the cushion extend nearly the full 

length of the cushion is apparent for purposes of current 

condensation the intent being to bring as much of the 
body of the patient as possible into the field of opposite 
electrical condensation. 

The electrodes to be held in the hands of the patient 
may be either two electrodes attached to a bifurcated cord 
which is connected to one side of the d’Arsonval solenoid, 
or a single cord connecting a single electrode long enough 
to place the two hands upon it. Arrangements are also 
made by which the electrodes are fastened to the chair, 
the patient upon the couch placing the hands upon the 
electrodes. Any of these devices are practical. It is only 
to be borne in mind that the patient should hold both 
hands upon the electrode or electrodes so that the current 
Will pass uniformly to the two sides of his body. 

A hot wire meter, Fig. 40, is another indispensable Le 
tor to be used in connection with d’Arsonvalization. While 
these meters may not be entirely reliable and do not com- 
Pare with a definite standard, if differences are not too 
8reat, they serve for general purposes as a practical means 
of measuring the relative heat production of the current 
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employed. An accurate standard should be adopted based 
upon a relative heat production by the constant current, 

In these instruments the heating effect of the electric 
current in a wire of suitable resistance is by a special 
mechanism made to serve the purpose of indicating the 
current or potential in the measuring apparatus. The 
quantity of heat developed by the unit of current in the 
unit of time is the same for any kind of current, direct or 


Fic. 41. Hot Wire Meter. 


alternating (of any periodicity) and is quite independent 
of the phase or method of generation. he instruments 
Should be made without magnetic fields or solenoids, in 
order that they will be entirely free from self-induction. 
The measuring or hot-wire is of platinum silver which is 
Stretched between the two terminals; in the centre of 
this wire another wire of phosphor bronze is attached 
at right angles and held taut by a third terminal; ne 
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the centre of the phosphor bronze wire, a cotton, ‘fillies 
is fixed on one end at right angles, at the other eng 
passing round a special grooved metal a roller is fixed 
on a pivoted steel spindle, mounted in jewels and 
finally terminating in a smal] eyelet attachment to a flat 
steel spring. The whole arrangement of the fibre wire 
is thus subjected to tension and any slackening or « sag”? 
of the measuring wire is immediately taken up by the steel 
spring and is transmitted by the Phosphor bronze wire and 
fibre to the grooved roller which carries the pointer. By 
this method the smallest extension of the wire is greatly 
magnified and conveyed to the Pointer, thus rendering 
the deflections easily perceptible. The means provided to 
reset the pointer to the zero position in case of need con- 
sist of a very fine pitched screw passing through one of 
the supports of the measuring wire. This screw which is 


adjustable from a hole in the case, moves very slightly 
an arm of the measuring block to which the wire is 
attached. 


Auto-conduction possesses the same error as to signifi- 
cance of terminology as auto-condensation, the patient 
being the conductor of the current passively not actively, 
but acted upon by the current in its passage. Body- 
conduction and body-condensation would better convey, the 
idea of these modalities, and cause less obscurity inithe 
minds of students as they would convey correct impressions 
as to the method in whieh the physiological effects are 
Produced. z 

The method of body-condensation or auioconsenst a 
is applied by the arrangement shown in Fig. 17. — 
Patient is seated upon the auto-condensation couch, inst 
lated by the cushion from a metal sheet placed bene 
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which is connected to one side of the d’Arsonyal circuit, 
the other side of which is connected to the patient usually 
by two electrodes to be held in the hands, which are con. 
nected by a bifure ated cord. When employed in this 
manner the patient’s body is successively charged ang 
discharged by the oscillatory or pulsatory discharges 
passing through the resonator. (See Frontispiece, ) 

The current in its passage under existing conditions hag 
a tendency to accumulate with greater condensation to the 
surfaces or parts of the body nearest the condenser beneath 
the cushion. The d’Arsonval current however, is one of 
so low potential, that the charge in passing against the 
resistance of the body tissues seems to be largely diffused. 
Whether this warmth is due to an action upon the heat 
centers, or direct action of the current upon the tissues, 


or to the general diffusion of heat from the’ parts of the) 
body which have become heated in the path of the eurre 
during the administration, is a subject for conside: 


tion with the consequent heat production, the e 
maintain a body equilibrium of temperature qui 
general circulation, with the disstpeue of 
blood to all parts of the economy, as eV 

Sequent glow of warmth at the 

as indicated is greater under the 

of the d’Arsonval current. for 

extent throughout the 1 





COMPARISON OF CURRENTS lig 
Patient lying 


large solenoid. The Passage of lines 
of electrical energy between the Opposite sid 


solenoid, creates numerous currents in eve) 


{uto-conduction is administered with the 
or standing within a 1; 


les of the 


TY direction 
throughout the body of the patient which becomes a con- 


ductor between the opposite sides of the Solenoid. It is 


demonstrated physically, that a piece of metal 


small solenoid through which a current of 


ing D ization. 
Fis. 42, Arrangement for Employing Direct d”Arsonyalizal 


fairly large amperage and high frequency floes a 
be heated to a red or white heat. This is principle 


demonstrated to be inferior to 
evident that general effects : 
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marked are not so reliable as auto-condensation, It 
difficult however to determine as in auto-condensation just — 
how this procedure affects blood pressure, for the modus 
operandi can not be readily demonstrated: With both 
methods the thermic effects are so manifest that there is 
strong evidence that it may be due to thermie action, 
Another method of employing the d’Arsonyal current 
may be designated the direct method of d@’Arsonvalization 
The arrangement (Fig. 42) consists in placing two elec 
trodes upon surfaces removed from each other; such elee- 
trodes being connected by rheophores to the two sides of 
the d’Arsonyal circuit. This method may be employed 
either with two metal or two glass vacuum electrodes or 
one of each for the purpose of meeting various indications, 
The object of this method is chiefly for its thermic effects 


upon the tissues; induced for the purpose of producing 
hyperemia. It has been demonstrated that by this method 
a current of sufficient milliamperage, as measured by 
the hot wire meter, may be passed through a piece of liver - 
or other meat, to actually cook it. Under these eon 
tions, the greatest thermic effect is near the center be 

the opposite electrodes employed. 





CHAPTER IV 
THE TESLA AND OUDIN CURRENTS 


Tue Tesla current as produced by the originator, con- 
sisted of the arrangement of a primary coil the Same as 
for the d’Arsonval current; and the Secondary coil was 
placed around the primary and insulated from it within a 
yessel of oil. (See Fig. 16.) By this arrangement a step 
up current of high potential is produced, the tension of 
the current depending upon the amperage, length of wire, 
and number of windings in the primary, and the number 
of the same in the secondary. For therapeutic purposes, 
this current possesses very much the same qualities as the 
Oudin current, particularly so when the source is from a 
static machine, and one terminal of the Tesla is grounded. 
This current may be of yery high potential and frequency. 
The potential in Tesla apparatus is of higher potential 
than the d’Arsonval current. The therapeutic effects are 
very much the same as of those of the Oudin and d’Arson- 
val currents for the induction of superficial hyperemia, and 
when administered from a static machine with large con: 
densers, the discharges, synchronous with the spark ae 
charge within the resonator are capable of producing 
considerable contraction in the tissues—effects very Simi 
lar to those of the static brush discharge. The Tesla cur- 
rent is the least used of the high frequency disch 
except as a step up between the d’Arsonyal and the O} 
currents. When it is desired as in some types of reso 
tors, particularly those employed with the stai 
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Fis. 43. DeKraft’s High Frequency Resonator. ona 
Av Ay Large Leyden Jar Condensers; “Tj, Tu, Tesla Terminal 


ine Terminals to Source of Supply; Ds, Dm, d’Arsonyal 
8. G., Spark Gap; M, Mica Tube. 


to produce a maximum potential, the Oudin sole 


connected to one side of the Tesla instead of the 
val as shown in Fig. 43. 


The so styled Tesla current produced with ¥ 
of apparatus of the portable type, and 
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coils, Fig. 26, have in many respects the characteristics 
of the true Tesla current. The discharges from these coils 
under regulation may be hot or mild with a regulated 
potential of delivery depending upon the length of the 
spark-gap permitted in the circuit. The field for this type 
of portable apparatus which are manufactured also for 
use with specially designed x-ray tubes for radiographic 
and therapeutic purposes, and in addition for the induction 
of local hyperemia, is the stimulation of local metabol- 
ism, and for the relief of mild types of congestion. They 
are also employed for the application of the effluyation 
method of destroying neoplasms for which purpose they 
are well adapted. It has also been stated that these ap- 
paratus are adapted for the auto-condensation method, 
which is an error, for the @’Arsonyal current of lower 
potential and greater amperage cannot be duplicated by 
the portable type of apparatus. They may, however, to 
a degree lower high blood pressure, but do not produce 
the characteristic effects of the d@’Arsonyal current. 

The Oudin current. The Oudin current, Fig. 19, de- 
signed by Professor Oudin, is a one pole modality; that 
is, the administrations are made from the extreme term- 
inal of a solenoid the other end of which is connected 
either with a Tesla or d’Arsonval solenoid. The imped- 
ance and inductance of the numerous insulated windings 
of this solenoid, step up the current to a potential de- 
Pending upon the source and number of windings which 
may be very great. 

This current administered as stepped up from the Tesla 
of a static resonator, is very much accentuated or intensi- 
fied if the other Tesla terminal is grounded. Under 
Conditions the current is to a very large degree pulsat 
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or polar in effect. ‘The method of Dr. Frederick deKratt 
of New York for administering phi current al one of the 
important methods of employing this modality; applying 
it from a static resonator. 

The arrangement employed by Dr. deKraft with the 
Oudin currents is valuable. When it is desired to pro. 
duce the most profound effect constitutionally upon the 
patient, the application is made as connected in. Fig. 43. 
An electrode, either a ring or a multiple point device, is 
placed in a tube holder or held im the hands of the 
operator, at a distance at which the pulsating effieuyes 
will be perceptibly discharged against the patient. In 
order to intensify the effect a grounded metallic electrode 
may be placed upon the back or opposite side of the 
patient. By this arrangement it is possible to produce 
successive fibrillary and mass contractions of the muscular 
structures of the body, which remarkably stimulate meta- 
bolism and to a degree effect the resolution of local stasis. 
By varying the size of the electrodes and output of the 
machine, it is possible to localize this modality to any 
part of the body as, for the treatment of ulcerated surfaces 
with small ball or multiple point electrodes. The object 
of this form of treatment is two fold: (1) for the indue- 
tion of local hyperemia in which it is peculiarly energetic 
and (2) for the induction of active local or general meta" 
bolism. It is possible also by this method to lower high 
arterial tension. 
rahe ee is another method which employs the ¢ 
Nc coviocd vit Ge ao aaa 
higher Potential of ie ae ee 7 te 

ie e Oudin not being 
application of fulguration. : 





SECTION Il * 
THERAPEUTICS OF HIGH POTENTIAL : 
CURRENTS 
CHAPTER I 
pHE PHYSICAL EFFECTS OF THE HIGH-POTENTIAL CURRENTS 


The physical effects of electrical discharges as applied 
jn therapeutics depend largely upon their capacity to 
penetrate the body and the nature of their behavior when 
brought in relation to normal tissue under varying con- 
ditions; such effects depending upon the varying charac- 
teristics of both the currents and the tissues in accordance 
with physical laws. The study of these actions is fraught 
with less difficulty than the study of the actions of medic- 
inal agents employed in therapeutics, because definite 
physical laws govern the activity, diffusion, and effects 
produced. The action of eurrents and other discharges 
upon animal tissue is generally demonstrable, certain, 
and reliable. Once proved that tissue contracts under an 
electrical stimulus, either by action upon the cell or the 
muscular mass, the same effect will, under normal condi- 
tions, be constant wherever muscular structures are 
found, deep-seated or superficial. We are thus enabled 
to determine with certainty the action of these currents 
upon the deeper-seated structures when we have learned 
by experience to employ the requisite potential, a 
age, and frequency to affect them. So also is su 
cellular activity,—general or local metabo i 
chanically increased, the rule will be 
organs elsewhere, composed of the 
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under like conditions, will respond in the same manner 
when submitted to the same action. It is only necessary, 
then, to demonstrate definite effects when they become 
established laws, and we are enabled to anticipate and 
account for results with comparative accuracy. The ap- 
plication of electricity, when its laws of action and control 
are discovered, together with the relative effects of po- 
tential quantity and rate of discharge, becomes one of 
the most rational and reliable therapeutic procedures. 

The physical effects of electricity upon animal tissue 
must depend relatively upon the characteristics of the 
modalities employed. The ratio of quantity (amperage) 
and potential (voltage) of the current determines, if high 
frequency does not render the action superficial, whether 
its action will be destructive (cauterant), electrolytic to a 
large extent, or act as a simple stimulant or vis-a-tergo, 
inducing increased functional activity. 

The nerves, either sympathetic or cerebro-spinal, can- 
not be considered as electrical conductors conveying cur- 
rents to their points of distribution. They are affected, 
on the other hand, as by a stimulant which excites the 
neuron and its axis cylinder to its characteristic action. 
There has been no demonstration, though often so im- F: 
ferred, which will justify the position that the nervous” 
system acts in any way in conjunction with electricity a8 
conductors per se. On the contrary, the arrangement of — q 
the nervous system is not such as will warrant such an hy- 
pothesis, ending as it does in terminal neurons without y 
cireuits. The centripetal and centrifugal impulsescannot 

by inference or demonstration be shown to bear any rela- ‘ i 
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tion to electrical circuits; on the contrary, it has bees 
demonstrated that nervous tissue is not the best conductor 
of electrical currents, but the tissues containing the 
largest vascular supply, as the blood vessels and muscles. 
Furthermore, nervous impulses are relatively very slow 
in passage as compared with the velocity of electric cur- 
rents. It is of great importance in the consideration of 
the physical actions of electricity that we should recognize 
the behavior of the various electrical phenomena under 
different conditions, in order that we may accurately 
determine its destination, physical action, and physio- 
logical effects. 

Currents of different potentials perform differently in 
their passage through the tissues. Statice currents of 
high potential are universally diffused through the body 
when administered to a patient insulated and placed in 
direct connection from one side of the source of energy 
through an electrode or other connection coming in con- 
tact with an electrode placed somewhere upon the surface 
of the body, in accord with the law that such currents seek 
to immediately surround instead of occupy 2 conducting 
medium in a state of charge. They pass to the surface 
by the tracks of relatively least resistance and in nearly 
straight lines through substances having but slight varia- 
tion in resistance, as do the relatively homogeneous tis- 
sues of the human body. Currents of low potential, 
the other hand, do not seem to enter the tissues at é 
When connected with but one pole of a source : 


Continuous-current battery pass bet 
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the current is diffused into the tissues laterally, as a slug. 
gish stream coursing through a fiat low land. 

Two essential properties of all electrical currents af. 
fecting their action are the voltage (E. M. F.) or potential 
and amperage (quantity). 

Currents of great potential and large quantity cauterize 
the tissues and destroy life by shock, overwhelming the 
cardiac or respiratory centers or by processes of dis- 
association of normal arrangements or conversion into 
other combinations. 

Currents of very large amperage and relatively low 
potential are also capable of producing the same effects, 
These effects are also produced by currents of relatively 
small though not infinitesimal amperage, but having ex- 
tremely great voltage or potential. When, however, the 
amperage of a current is so small as 1-5000 to 1-2000 
of an ampere, the voltage or potential may be in millions 
and produce no dangerous effect. The latter are the cur- 
rents of high potential without reference to frequency 
which are of great value therapeutically because they are 
capable of great diffusion mechanically, inducing activity 
of primitive cells and of the structures of which they form 
a part. 

Frequency of oscillation or alternation, it has been 
shown by Tesla and others, renders currents of relatively 
large amperage and high potential not dangerous to life. 
This seems to be demonstrated to be due to the fact that 
these currents are, owing to great frequency, forced to 
Pass over the surface of the body, or are widely dispersed 
without altering the superficial structures. i 
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Cauterant effects of high-potential currents are tees 
duced by discharges derived from a Source of relatively 
large amperage when brought near the surface, or by 

ve discharges of smaller amperage to the same 

a. This effect is produced by bringing the efflenve or 
brush-discharge from sources of high Potential, in close 
proximity to the tissues—holding an electrode for a suf- 
ficient time in one position. The destructive actions and 
cauterant effects of these modalities are of relatively 
little therapeutic value, except possibly when it is sought 
to destroy local infection, a neoplasm, chondylomata, or 

other superficial abnormal process, 

Electrolytic action is produced to varying extents by all 
electrical modalities, except possibly those in which the 
tissues are subjected to the action of currents of but one 
polarity, as the static wave-current and currents which do 
not pass into the body. 

With the currents of larger amperage, however, elee- 
trolysis is most potent and of great value for producing 
the therapeutic results which are sought from such eur- 
rents, but great caution against the reckless employment 
of currents of large quantity must be exercised. In the 
treatment of conditions in which it is sought to improve 
metabolism and inerease the activity of organic functions, 
“urrents which produce ionic alteration without reference 
‘o consequence or selections, as do currents of larger am- 
Perage, must be employed with caution. 

Cataphoresis, as produced by currents of high poten- 
tial, isa subject upon which relatively little has been con- 
tributed. It has been demonstrated, however, by Bishop, 
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* 
Burch, and others, that it is possible to introduce by eae 
currents chemical agents such as iodine into the tissues, 

General diffusion of @ current requires that it be of. 
fairly high potential and administered to a body or 
capacity insulated and connected to one side or pole of a 
source of electrical energy. Under these conditions the 
current should be of relatively small amperage, as are the 
static currents; or possessed of a high rate of OScilla- 
tion or periodicity, when from a source of greater amper- 
age. Two currents of otherwise distinctly different char- 
acteristics—the static wave current and the d’Arsonyal 
current, as administered to the patient insulated upon the 
insulated platform or the cushion of the auto-condensation 
couch, from a directional source, are distinctly one pole 
pulsatory currents. 

In the case of the former, the static wave current, the 
electrons are diffused. Attracted to escape to the opposite 
polarity in all directions, they pass under the pressure 
of high potential from the electrode in contact with the 
surface to immediately surround the body of the patient 
(see Fig. 44). The current takes this course in fulfillment 
of the natural law by which currents pass by the shortest 
route and best conductor. The human body is practically 
# normal salt solution; a good conductor; while the skin 
iS a very poor conductor. 

When the @Arsonval current is administered by the 
method referred to, conditions are the same as with the 
wave current, in point of insulation and a unidirectional — 
character when from a directional source; but the cur- 
rents in other respects are different. g 

The @ Arsonvat current is of much lower potential, 
greater amperage than the static current, and tho 
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derived from a high frequency apparatus is, under the 
conditions described, converted into a current of b 


periodicity. The current entering the body of the Patient, 


Tic. 44. Showing’ the Passage! of tal a eee oe 
Tissues. 


if of ag high potential as the static current, wi 
t 


° and through the insulating cushion b: 
u 


Juder the characteristic conditi, 
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passes through the body and is to a degree diffused. 
The greater condensation, however, must be present in 
the tigenes nearest the condenser plate beneath the 
cushion, as indicated in Fig. 16. In both cases the eur. 
rent is practically unipolar, surging in anq out of the 


patient. rf 
The static wave current, owing to the small am 


with a slow rate of periodicity, produces deep mechanical 
effects upon the cells, with a small degree of heat pro- 
duction. With the d’Arsonyal current on the other hand, 
the periodicity is so great, that the action is largely one 
of heat production, though the evidence of increased elim- 
ination of the products of poor metabolism are found here 
as with the wave current, by the increased elimination of 
solids with the urine and other evidences including im- 
proved nutrition and changes in the blood. In the case 
of the static wave current of low periodicity, the tissues 
beneath the electrode are thrown into active responsive 
contraction; whereas, with the d@’Arsonyal current admin- 
istered as described, no evident tissue response is induced. 
These two currents, differing in quality and effect well 
illustrate and demonstrate the relative effects of varying 
amperage and the varying effects of high and low period- 
icity. The effects of both of these modalities as previously 
Stated have a remarkable influence upon local and general 
metabolism, 

A noted difference in effect is also observed with ref- 
erence to their influence upon blood pressure or tension. 
The waye current is disposed to raise arterial tension, 
except in occasional instances, whereas the d'Arsonval 
current lowers blood pressure with but rare exceptions. 
How this action takes place is difficult to explain; prob 
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ably, however, by heat production or some 
ence upon the vaso motor centers and the m 
the arterioles. 
Muscular contraction is induced by all electrical cur. 
rents except those of high periodicity ana high frequeney 
when applied to the motor points or qi 
spinal centers, by direct or reflex stimul: 
trunk, or the end neurons. 
Contraction of cell protoplasm by electrical currents 
without reference to the nervous system has been un- 
jonably demonstrated, as all recent text books on 
attest. All currents however, except the high 
currents, must be applied directly to the cell 
to produce responses except through the nervous mechan- 
ism. In other words, it is not possible by the Faradic 
or induced current to induce such contraction of the 
musculature through the skin. This however, is not the 
case with the static current which by a remarkable poten- 
tial penetrates, overcomes the resistance of the skin, and 
acts upon the cells with great energy. The high potential 
Static modalities induce diffuse contraction wherever ap- 
plied, without reference to motor points. The contraction 
So induced is painless, except when the muscles are in a 
State of tension or when applied over an indurated tissue: 
Care must be exercised in the administration of the static 
Wave current in carrying out this important principle of 
relieving or removing tissue infiltration or muscular 
*pasin, not to overstimulate or fatigue the tissues. ‘This 
is effected, and with best results, by regulating the length 
of the Spark-gap that no muscular spasm will be produced 
‘nd by not making the seance too long. A rate of spark 
discharge of 120 to 300 per minute for 20 minutes gives 
the best average of results. 


direct infin. 
‘usculature of 


rectly over the 
lation of a nerye 
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On the other hand, the low potential currents when applied — 
to the skin, produce a painful stinging sensation stimu. 

lating muscular contraction by end nerve irritation, and 

requiring, to produce a profound muscular contraction, 

that the current be applied directly to the motor points— 

places where the nerves come yery near the Surface of 

the body. 

The effleuve as emitted from the brush-discharge, 
sprays, and vacuum electrodes are distinctly irritating 
to the surface and produce a rubefacient condition, and 
their consequent action upon deeper structures is at least 
in part due to reflex stimulation. 

Local oxidation and other germicidal action due to the 
affinity of O; (ozone) for the organic tissues is another 
action which is exerted beneficially upon abnormal tis. 
sues and the germs present when exposed to the applica- 
tions of the effleuve of the high-potential discharges due 
to the decomposition of the atmosphere and the products 
evolved from the mingling of the positive and negative 
electrons in proximity to the tissues with the production 
of ozone, nitrous acid (NO), water, and other combina- 
tions of less importance, The characteristic chemical 
effects are of a character which is but moderately irritat- 
ing from the production of H.NO, by the combination of 
NO, and water, which is produced in such small particles 
48 not to seriously affect the tissues if the administrations 
are not too prolonged. 

The vibratory action induced by the discharges of high 
Potential arises from various causes. (1) Protoplasmic 
contraction is produced in the tissues by the current as it — 
passes. (2) Superficial intense vibration is exerted by ‘9 
the action of the discharges upon the patient, insulated _ 
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but in the presence of oppositely charged ca pls 


(3) the intervening skin, which is a relatively poor 
ductor, offers resistance, and the current passes beyond — 


to a medium of good conduction. 


The difference is marked between 
membrane the resistance being much less with the latter, 
ation is most marked as Produced hy 
the conductive discharges at the Place of contact with the 
metal electrode usually employed during the administra- 
tions of the static induced and static wave-currents, and 
also with the conductive feature of currents derived from 
the vacuum tubes connected directly with the static ma- 
chine without the intervention of a step-up transformer 
or resonator. The effects of sensible pulsation are not so 
energetically produced by any other electrical apparatus 
as by the currents of the static machine. 

Polarization is one of the most difficult of the physical 
Properties to demonstrate. It has been shown, however, 
by Physiologists that electrical currents in their passage 
through the tissues induce cell protoplasm to take spher- 
ical forms, All are familiar with the physical demonstra- . 
tion that magnetism and electrical discharges induce 
ovable particles of matter to arrange themselves we 
various symmetrical forms. These actions signify an in- 
fluence of electrical force by which mechanical effects are 
exerted, 

Tonization. ‘he demonstration by Thomson that the 
Passage of an electrical current is the passage of 
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stantial electrons is certain to place new 
upon the probable actions of the eis Upon the 

The physiological effects of the various high-poi 
modalities derived from static machines and Coils, ej 
by direct connection or with intervening resonators 
Se transformers placed in the circuit, are practiea 
based upon the same general principles, except those q, 
to individual peculiarities, and haye therefore been ¢, 
fied with reference to their characteristics ag condui 
disruptive, and conyective discharges, 
ence to the various sources and the varying conditions 9 
the modalities. The effects produced by these electri 
discharges are variable with the different modalities 
have been given in detail in the preceding chapters, 
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GENERAL PRINCIPLES GOVERNING THE THERAPEUTIC APPLICA-~ 
CATION OF HIGH-POTENTIAL, CURRENTS 


Tue consideration of the physiological] actions as out. 
lined in the foregoing chapters, Suggests a very wide 
scope of clinical application for the high-potential modali- 
ties. It has been observed that these currents possess 
three distinct characteristics of action, as follows: (1) the 
effects associated with ionization, polarization, and other 
characteristic actions of electricity ; (2) other mechanical 
effects associated with muscular and cell contraction 
and vibration; (3) chemical or antiseptic effects char- 
acteristic of the convective and vacuum-tube discharges; 
and (4) the thermic effects. 

If these currents are to affect the deeper tissues of the 
patient and produce a general effect, it is necessary either 
that the current administered be applied to the patient 
when insulated, and from one side of the source of 
electrical energy or by some other method by which 
it may be demonstrated to be diffused throughout the 
body. 

The wave-current, administered as it is from one side of 
the machine with the patient insulated, induces discharges 
which diverge from the surface of contact to the whole 
Surface of the patient, passing through the tissues of the 
body in every direction, thereby producing a genera 

137 : 
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electrification. It is in this manner that the influences 
electricity per se are brought to bear upon the cel] gj 


upon the cell is largely conjectured, it is clinically demon.) 
strated from this method of administration that metab. 
olism is increased and a general feeling of well-he; { 
induced. It is also clinically shown that patients not 
affected with organic lesions when receiving courses of 
treatment, have the normal functions of the system — 
restored. This is evidenced by the markedly increased 
elimination and secretion, increased body weight, and a 
gradual restoration to normal proportions of the elements A 
of the blood. These clinical observations indicate that a 
general increase of cell activity with restoration of their” 
normal action is induced. _ When it is observed that this 
may take place regardless of a regulation of exercise and 
habit, it would seem that these administrations to patients | 
whose habits and vocations are sedentary, take the place 
in a measure of physical exercise, probably due to the in- 
duced activity of the cell, which tends to preserve a ‘ 
balance in the economy furnishing a valuable means of 
eliminating effete end products and forcing tissue com 
bustion. When employed, however, in conjunction with 
exercise, greater benefit may be derived. ‘These observa 
tions therefore suggest that the person in a relative co0- 
dition of health, but following a sedentary life, can be” 
Sreatly benefited by the regular employment of such ad 
Eo stations. In the helpless invalid who is unable t 
*ercise, they are invaluable in that they induce 


ture to the active performances of her normal fun cu 
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Tt is observed by those who 
of electricity by the auto-con 
ploying the currents of high 
or high periodicity, that the 
products of the end-organs 
tion. These currents penet 


chapter. 
Tt seems to have been fully demonstrated that under 
both types of administration there is an increased elim- 


ination of solids in the urine and of CO, with respiration, 


which may arise from a large degree of heat production 
or superficial action, and these superficial currents may 
also reflexly affect the deeper structures of the body or 
induce other currents in the body. In the case, however, 


of a current administered as the wave-current is, from one 
side of the source of energy with the patient insulated, 
the current can be demonstrated to be actually driven 
through the tissues in all directions in the natural course 
to the surface, and the increased elimination so marked 
with this form of administration is undoubtedly due to 
the increased activity effecting an acceleration of ones 
metabolism, both eliminative and secretive. These in- 
fluences associated with the passage of any current 
through the ues are productive more or less of elec: 
trolysis or ionization. The relative bearing of Hoe ao 
however, upon the tissues is one concerning which no ye 
Servations except the clinical results of their employme i 
can be made. It is probable that the cells unde, te ? 
fluences of the current, passing with intern 
that induces a change of form incident to poe 
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and relaxations of the cell, and at the same time, with each 
recurrent oscillation, disposing the whole organism toa 
state of general tissue activity. 

The administration of currents of high potential which 
flow between the terminals of the two opposite polarities 
certainly pass in narrow lines through the tissues to com. 
plete the circuit. The greater the potential or voltage of 
the current, the more direct will be these lines of passage 
between the two opposite polarities. The passage is com- 
parable to a stream of water passing down a hillside or 
through a sandy plain. In one case, the channel will be 
very narrow and straight and only to a small degree 
saturate the banks, while the same stream, passing across 
a nearly level plain, will be tortuous and largely absorbed 
during its passage. This comparison would serve to in 
dicate the different methods of passage of currents of 
high potential in comparison with the continuous current 
of low potential which is known to spread out through the 
tissues during its passage. One other observation in re- 
lation to these two types of current should be made, and _ 
that is that the current of low potential is disposed always 
to follow the tracks of best conduction, as the muscles oF : 
blood vessels of the body, while the currents of high- 
Potential, displacement-currents, pass across and through — 
Ussues of slightly varying resistance in comparatively a 
Straight lines. The greater the quantity of the current — 
Pissing, the greater will be the ionization or electrolytic 
action upon the tissm » except of high potential current 


s high frequency, which have been demonstrated to 
luce no electrolysis, but thermic effects. 7 
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The mechanical effects of high-potential currents must 
be deemed of great importance from the therapeutic Point 
of view, and may be exerted either directly or reflexly, ac. 
cording to the modality employed. The direct effects of 
these currents are derived from the conductive dis. 
charges, producing distinct muscular contraction and yi- 
bration, and undoubted contraction of cell protoplasm 
from their application. These effects from the conduet- 
ive discharges are very largely local, being transmitted 

from the surface to a depth relative to the amplitude or 
potential of delivery of the current, which is varied by 
changing the length of the spark-gap. 

The term potential of delivery is one which the author 
has adopted to express a condition of electrical discharges 
which should be defined, and for which there is no term in 
common use to designate. By it is meant the amplitude 
or spark length possible to deliver under the conditions 
of a cireuit from a discharging electrode to the site of 
application. The potential of delivery will depend upon 
the length of the spark between the rods of the 
condensers, plus the potential added by a step-up 
transformer; the length of an efflenve of a convective 
character; or the length of spark-gap or the amplitude of 
the conductive discharges which are measured by the 
Spark-gap. The size of the Leyden jars in the circuit of 
the current also varies the possibilities of the amplitude. 
The necessity for the employment of the term potential of sl 
delivery arises from the confusion that exists at this time 
With reference to the action of high-frequency and pu 
tory currents. Too little attention has q 
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the fact that when rapid interruptions are made in a 
cireuit of a current pulsatory or oscillatory, that ¢h, 
periodicity is at the expense of the spark length Possible 
if a brake is made in the cireuit. Potential of dischay, 
is shortened to produce a high rate. The spark disg] 

ing between the jars of the resonator ofa high-freq iy 
apparatus will be relative in rate to the length of the 
spark discharging, other things being equal. The length 
of a spark discharged from an electrode connected 


i 


with the circuit will represent the potential of delivery, 


length of the spark-gap, and of a rate of discharge 
creasing as the spark length is diminished or the ra 
of revolution of the plates of the machine is increased, 
plus an inerease of potential developed in the soleno 
It will be seen, then, that the rate of interruption 
increased at the expense of the potential of deli 
When, therefore, the fact is recognized that the inten 
and the depth of perturbatory effect of a discharge 
pend upon its potential of delivery, and not upon the & 
quency of interruption, other things being equal, the 
Portance of the designation and differential relations 
Potential and the rate of interruption can but be 
ciated. The rate of interruption bears the same relati 
of inverse ratio to the potential of delivery in 
therapeutics as speed does to power in mecha 

the consideration of the mechanical effects of 1 
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trical discharges conductive, disruptive, or convecti 

the importance of the bearing of these Considerations can 
be easily appreciated. The mechanical effects of the cur- 
rents of high frequency except when painful in character. 
as are the sparks, or effleuve, and the possible action ape 
the cell due to the influence of the passage of an electrical 
enrrent as considered, are otherwise practically nil. Ty 
other words, the currents of very high rates of interrup- 
tion—pulsatory or oscillatory—are deficient in ampli- 
tude, do not produce muscular contraction, and are abso- 
lutely painless during administration. With them the 
potential of delivery js very small. The mechanical 
effects of such currents are therefore insignificant or of 
no value. The following conclusions as to the actions of 
high-potential discharges constitute a basis for their 
mechanical employment in therapeutics. 

(1) Currents derived from the static machine have 
striking characteristics producing mechanical effects 
upon the tissues diffused, penetrating and painless, 
peculiar to these currents. When carried to the point of 
inducing tetanus, or when administered over inflam- 
matory areas, their action may also become painful. 

(2) Secondary mechanical effects are undoubtedly pro- 
duced upon the tissues, which give tone to the muscular 
structures, and others probably of polarization. 

(3) Muscle and tissue contractions are produced by all 
disruptive and convective discharges relative to their me 
tensity or irritating characteristics, and varying in 
tration with the potential of delivery of the 
other things being equal. 2 
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Polarity. In the administration of the high-freqy 
currents—alternating in character—consideration 
polarity does not enter. Such currents, as the des} q 
tion implies, are alternately positive and negative at the | 
two terminals of the circuit. This is objectionable, When — 
it is a well-recognized fact that with unidirectional cur. 
rents the local actions of the opposite polarities Produce 
positively different effects. 

In the local administrations of the wave-current in the 
treatment of acute inflammatory conditions, the writer 
has demonstrated repeatedly—often enough to establish 
the fact—that the wave-current derived from the nega- 
tive side of the static machine when applied over such 
regions, while producing a temporary sedative effect, is 
followed after a short time by marked aggravation of a 
condition which had been improving. It has occurred in 

a sufficient number of instances during previous years _ 
when the polarity was looked upon as an indifferent 
tor to finally demonstrate the fact. 

One well-marked instance will serve to illustrate the a 
gravating effect of the use of the wave-current connect 
directly to the negative side of the machine. <A pai 
who had been treated for three days for an acute sciati 
of a very severe type, in which the condition had been 
8reatly improved that he had slept the night previous | 
the fourth administration, was treated by an assi 
He connected the patient with the negative side of 

machine, the positive being grounded, and admin 
the Wave-current for the usual period of fifteen or t 
minutes. The patient left the office in a seemingly ¢ 
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fortable condition, without pain. On the f A 
ing it was wath difficulty that he could retail 6 
requiring assistance to get on and off the cars and inte 
the house for treatment. The Wave-current was then ap- 
plied in the usual manner connected with the Positive side 
of the machine, after which the patient left the house with 
no vestige of pain or suffering and continued the course 
of his treatments for three days, when the recovery was 
complete. Similar results have occurred in other cases 
in which, with the use of the positive current, uniformly 
sedative results are obtained. It is the local action, espe- 
cially in the treatment of inflammatory processes, where 
the polarity plays such an important part. It would also 
seem, and, so long experience has taught the writer, that 
the positive electrons exert a more favorable influence 
upon the general metabolism. Comparisons, however, 
of the two polarities have not been made as to the consti- 
tutional effects of the current, as the negative has been 
but little used in these conditions. From the positive, 
however, are always obtained desirable, sedative, and 
quieting effects which seem to indicate its employment, if 
not its choice, to the exclusion of the negative, for favor- 
ably affecting the nutritive processes of metabolism. 
The application of the brush-discharge, with the patient 
connected to the negative side of the Holtz machine, is 
distinetly soothing to a painful and inflamed condition, 
8 May be easily demonstrated. When a connection e cal 
made directly to the positive side, however, the effect iso j 
distinctly irritating. ‘This is not only the effect at 
time of an administration, but the writer has 
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vinced after a series of experiments that an app 

with the patient attached to the positive side, wil] be 

lowed by a recurrence of the symptoms a short time a 

the close of the administration, whereas, when the applica. 
tion is made with the patient connected to the negative 
side of the machine, the effects are soothing ang Sedative 
and the relief of the inflammatory process froma Proper 
administration is prolonged, tending to the Tecovery of 
the condition. This unquestioned focal action in connec. 
tion with the administration of the brush-discharge : 
proves clinically the certain indication for the choice for 
the connection of the patient with the negative pole dur- { 
ing this form of administration. iP 

With the vacuum tubes applied directly to the surface 

of the patient, the choice of polarity is to some extent an 
open question, but from recent results it seems to haye 
been demonstrated that the connection made to the posi- 
tive side of the Holtz machine is the choice for the treat- 
ment of local inflammatory conditions, where it is sought 
to allay the induration and restore an active metabolism. 
When the indications are for the treatment of local septic — 
conditions, however, or where germs are present in the 
Superficial tissues, the greater chemical action at the sur- 
face of the glass when connected with the negative side _ 
Would indicate the connection with that side for the treat-_ 
ment of such conditions, In this connection it is well to 
State that the effects of muscular contractions are induced 
with a great deal more energy with the same Jength 
Spark-gap when the vacuum tube is connected with 
Positive side of the Holtz machine, than with the negat 
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and also that greater energy is exerted 
leading-in wire in the electrode. 

These effects suggest an important consideration of the 

actions of the electrons in their passage, but leave an ele 
ment of doubt from the fact that when the brush-disc] 
is employed there is a passage by induction through ang 
to the place of discharge of negative electrons, while with 
the wave-current the Passage of the current surging to 
and fro is of positive electrons. In one instance the 
consideration is given\ entirely to the one Polarity as it 
affects the surface during its escape, whereas, in the other 
instance, the opposite polarity produces the greater degree 
of sedative effect. 

The explanation of these two opposite effects from dif. 
ferent polarities is difficult to reconcile, and yet from 
clinical experience, which is the best proof, the truth is 
demonstrated in every instance where a careful study of 
the relative effects is made. So much of the action of 
these electrons upon the tissues is still unexplained, that 
the clinical results obtained may lead to final conclusions 
which may clear up or explain many of these actions. 

The explanation of the differences of these effects must 
be made, not from effects of the passage of the current, 
but probably from the irritating action of the positive 
discharges of the brush-discharge upon the end-organs, 
which is easily demonstrated by any observer. i 

The polar effects of the d’Arsonyal current as admin- 
istered with auto condensation have not been generally 
“ppreciated. This current when administered from a 
unipolar source, i. e, with an arrangement which 
vary with the length of the spark-gap, and other a 
Justment of the source of the current charging 


47 
When there jg a 
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ator is rendered a unidirectional or Pulsatory current 
When derived from a static machine or Ruhmkorgr Coil, op 
other apparatus which gives a relatively unipolar curreng 
the resistance of the spark-gap, and of the cushion on the q 
couch, and the capacity of the patient, the current jg 
converted into a pulsatory current of high Periodicity, 
Such a current is practically unipolar in character, with 
the polarity regulated by changing sides with the @’Arson- 
val. In the writer’s experience, the d’Arsonyal current 
administered by auto-condensation/produces its best effects 
upon metabolism and in arterial hypertension when ad- 
ministered with the positive to the patient. In this effect 
it naturally corresponds in its action with the effects of 
the positive pole of the statie wave current. 

The thermic effect of the high frequency currents when 
administered by the direct d’Arsonyal method, that is by 
the passage of the current through the patient directly 
between two electrodes placed upon the surface, produces 
a@ remarkable action upon the intervening tissues, by the 
induction of hyperemia. By this means it is possible to 
derive remarkable effects in the treatment of infection 
and conditions associated with impaired metabolism. 
Probably no therapeutic measure offers greater possibili- 
ties than this method of local treatment by hyperemia. 
The current in this event is largely oscillatory as is char- 
acteristic of the d’Arsonyal current when administered ~ 
with electrodes from the two poles in contact at two places 
upon a conducting body. Sf 

From the therapeutic point of view, the importance of © 
muscular and cell contraction and of vibration is of the 
Sreatest importance. The latter is so closely allied 
mauscular contraction as an effect that it is difficult to d 
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cover a distinct differentiation. It will be ' 
appreciated that most diseases arise from funct} y 
jnactivities associated with hyperemia, Passive or active, 
and congestive processes induced by irritants which ae 
pear in the form of germs, the products 
results of poor metabolism, or as the e: 
tism. These conditions as stated are 


of auto-infection, 
ffects of trauma- 
associated either 


with a degree of sluggish activity or with a condition of 
induration associated\with local stasis. 

In nature’s method of walling off processes of infee- 
tion, stasis is established and serves a valuable purpose, 
when infection is present. The same induration which is 
nature’s wall of safety against the spread of infection is 
the greatest obstacle to recovery in other inflammatory 


affections. To relieve these conditions of local stasis or 
induration, which interfere with the restoration of nor- 
mal circulation and ultimate absolute restitution, some 
energetic means is required. If the affected area is super- 
ficial, the application of a mechanical means will act as a 
vis-a-tergo, overcoming the induration, softening the tis- 
Sues, and thereby restoring circulation and permitting the 
elimination of accumulated infiltration, and other prod- 
ucts of an inflammation. Tt can but appeal to the mind of 
the intelligent reader that such a procedure is indicated 
before a normal restoration can follow. 

Induration promptly follows trauma, as @ spra 
The blood rapidly accumulates, and the tissues 
hard, swollen, and indurated, with the ultimate is 
ment of what will become a chronie 
ment of the functions of the part. — 
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of a shock sustained by the exposed tissues, dilatation of 
the capill. and blood vessels, with the determination L 
of an excessive quantity of blood to the part, becomes the 
first step towards the establishment of a chronic Process, 
Nature has provided an increased blood-supply whenever 


> 


an accident occurs in the tissues and repair is necessary, 
Under physiological conditions without the production of 
shock or severe injury, a compensatory supply of blood 
enlarges and develops the part, which is called into most 
energetic action; but if an accident occurs which results 
in an excessive supply for which there is not a corre- 7 
sponding demand, as above stated, swelling and indura- 
tion result. For the removal of such a condition no 
compensatory action is provided, and local stasis, which 
will become a chronic inflammatory process, is established. ~ 
The application of mechanical measures for the relief of 
local stasis, as it occurs either in association with trauma 
or infective processes,may be followed by prompt restora-~ 
tion. When, however, induration walls off cavities of in= 
fection where considerable pus is already present, to re 
move the induration would be to extend the infection. q 
While the application of other mechanical measures 0 
conditions of stasis will induce circulatory drainage to @ 
certain degree and re-establish to some extent the normal — 
processes, their action is far less satisfactory than the i 
plication of the high-potential electrical currents; (1) be 
cause they do not produce contraction of the tissues t 
the extent that it is produced by an electrical 
(2) because the contraction induced by an external | 
chanical stimulus, not electrical, has not the same 
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ency to preserve a prolonged State of 
because the penetrating effect and di 
mechanical applications referred to 
envelop and include all of the struct 
(4) their application is generally too 
ditions to permit the production of e 
local condition. 

The modus operandi of the high-potential electrical ap- 
plications of moderate rates of interruption, as applied 
to the treatment of acute congestion, is to stimulate the 
tissues to contraction, alternating with periods of relaxa- 
tion. The induction of contraction, interrupted at inter- 
vals not too frequent, reduces a process of inflammation 
to normal. The flow of blood in the parts is thus restored 
and the activities of the lymphatics and end-organs which 
under pressure were in condition of stasis are restored. 

It will be readily appreciated when an electrical stimu- 
lus is administered in the manner described, before much 
pus has formed in a commencing abscess, as of tonsilitis, 
felon, or carbunele, it will overcome the local stasis, and at 
the same time increase the local leucocytosis and, causing 
more activity locally of the phagocytes, will carry aways 
the foci of infection and relieve a condition which would 
otherwise be followed by a painful process. This is un- 
doubtedly the method of action, under a systematic ap- 
Plication of the proper high-potential modalities to acute 
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contraction. 

iffuse action of pe 
are not such as to 
‘tures involved, and 
painful in acute con- 
‘omplete relief of the 


inflammatory processes. 

!n cases of mechanical injury, in which no foci 
infection are present, but a condition of injury to the 
Parts, the effect of relieving the local 
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that is required to relieve a process, which, if treated by. 
other methods, will generally become chronic and be fol. 
lowed by months or years of suffering and inconyenig, 4 
When it is generally recognized that mechanica] action ig 


necessary to restore the normal circulation to an inf oat . 
tissue; that its employment is the step of first importanea 


for the relief of a non-infective or the early stage of an 


i 


infected process; and that the action of high-potential a 
discharges of low rates of interruption, which produce 
the effects of muscular and tissue contraction, are indi- 
eated, uncured non-infective, chronic inflammatory con- 
ditions will be rarely encountered. 

In chronic conditions in which the early application of ( 
proper treatment has been delayed, the relief, while gen- 


erally certain if persevered in, is not prompt because the ~ 


products of inflammation have become more or less organ- 
ized, and deposits of fibrin, and round-cell infiltration, 


and other products of inflammation, have become so ex _ 


tensive in the area that for their elimination a longer time 
will be required. Furthermore, when anchylosis is pres- 
ent, except in the superficial regions, little can be ex- 
pected from the high-potential treatment unless the ad 
hesions are first broken up, after which no means offer 
Sreater promise for subsequent relief and eure of chronie 
Joint affections than the various applications of the high 
Potential currents and other modalities. In these caseS, 
however, the long static sparks and wave-current admi- 
istered with a very long spark-gap are requisite, because, 
n order to overcome the chronic induration, very P 

trating effects are required. In the author’s experie 
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OF erosion fas not 
is present, will fail 


few joint affections where anchylosis 
occurred and no active germ process 
to respond to , the systematic administration of high. 
potential electricity. In enlarged or congested glandular 
conditions resulting from poor metabolism, or the pres. 
ence in the tissues of effete materials, substances that 
have not been eliminated, these high-potential currents 
are as a rule effective. 

It is a recognized fact with those who are familiar with 
the uses of these modalities, that in glandular conditions, 
where hyperplasia or some organic destruction hag not al- 
ready taken place, it is possible by the mechanical action 
of these currents to restore in whole, or part, normal con- 
ditions, and that in cases in which an organie process of 
a slow inflammatory character is in progress, it is often 
possible to abate it, allay its progress, and remove the 
inflammatory exudates that are present, thereby largely 
improving the local conditions, This is notably true in 
prostatitis. In hypertrophic cirrhosis of the liver, chronic 
diffuse nephritis, chronic parenchymatous nephritis, in 
the early stages, and also in affections of the spleen, pan- 
creas, and other glands of the body, the principles eae 
ciated indicate their employment, and results obtained 
have demonstrated their utility. d 

The potential of delivery, in all cases, must be relative r 
to the depth at which the lesion is seated, or ee , 
of the structure affected, and the results of their 
tration wil] depend upon the possibilil of 
the electrical vibration and tissue co 
motest part of the affected org 
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mand in many cases the administration of very 
sparks, or the use of a very long spark-gap in conn 
with the conductive discharges. The modalities 
partake of these qualities, producing muscular and tis 
contraction, are the currents controlled to low rates 
interruption, as the static wave-current anq the sta; 
induced current, and the stimulating reflex effects g 
the direct sparks from the statie machine and to 
lesser degree the high-potential sparks from the x 
nator, or solenoid in connection with coil or 
machine. The vacuum tubes, when employed in eon 
tion with the static machine, also produce distinct 
bratory action and contraction, whereas, from coil souree : 
the only effects of tissue contraction produced are 
which are induced by the irritating effects of the dis 
charges with the production of reflex contraction, withou 
the distinct vibratory influence. It will be seen, therefore, 
that for the treatment of inflammatory conditions in 
which the intent of the administration is to produce eit 
culatory drainage and local elimination, it is best stimt 
lated by the induction of tissue contraction and local 
bration, which are effected most energetically with 
currents of lower rates of interruption and high pot 
tial. 1a 

Too much emphasis cannot be put upon the value | 
these mechanical effects of high-potential ele 
Which have been generally ignored by writers in the 

By the rational employment of these modalities 
been already demonstrated that numerous chronic 
tions can be alleviated and the normal local 





favored the development of the pus Process, 
to a head” as was the common expressio; 
cently a crucial incision and the inj 

has been employed to abort a 

process and not always successful. 

tions of Metchnikoff, Wrig! 


leucocytes and the tissue cells, the management of infec. 
tious conditions has tly more rational, 


ie, that it has been possible in some instances to abort 

abscess processes, The prolonged application of heat at 
high ‘temperatures in connection with other counter irri- 
tants which produce locally an intense hyperemia, in- 
creases in the tissues involved, by increasing the blood 
Supply, a relatively larger number of phagocytes. It is 
this Principle which is taken advantage of in the treatment 
of infection with the high potential currents. e 

Methods inducing hyperemia with the high potential 
‘utents are (1) those which act superficially, as the) 
vacuum tubes or effleuves—discharges which on a u 
of their irritating or stinging character andes al 
influx of blood into the tissues; and (2) the high pote 


current of high frequency or high peri 
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large amperage, which, when passed directly through an 
infected tissue, induces a degree of heat in the inte; 


tissues. Naturally when a tissue is heated blood. 


in through the dilated capillaries to maintain a ‘uniform 
normal temperature. By this means a continued P 

for from ten to twenty minutes of a direct @ Arson 
current through the infected tissues is capable of inducing 
a marked hyperemia in the parts intervening between the 
surfaces to which the two electrodes are applied, thereby B 
effecting even in the deeper structures a heating of the 


ance of the administration. These and the application 
radiant light and heat which penetrates deeply into the 
tissues with a conversion of the radiant energy into heat 
units, are the two most important means of inducing de 
hyperemia. 


tion with the treatment of infection, though but a prodi 
of the high potential currents. Its characteristics 
such that its influence upon germ life is most remark 
seemingly sterilizing, not destroying the germs in the fi 
of infection, when the dose is large enough or when, 
ministered intermittently for a long enough period of ti 
In the active processes, as those of streptococci¢ 
Staphylococcie infection, the dose should always be @ 
sive one; i. e., it should be applied for a longer time 
@ moderate radiation is employed, or otherwise for 
relatively shorter time. In the terms of Sahoraud, @ 
Saboraud dose should be applied directly to a cart 
or abscess, or a twenty to forty minute application of 
usual x-ray dose, that is used for the treatment of 
elioma, on alternate days of ten minutes each. 
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hibitory effect of such a dose of xrays is Temarkable { 
its action upon germ life. It should be followed in pene 
to twenty-four hours by an energetic use of radiant light 
and heat and high frequency currents—sufficient to main. 
tain a profound hyperemia in the infectea tissne. 
procedure is usually effective in abortin 


Such 
fis € a local Pus pro- 
cess when the opsonic index is normal. 
or tubercular adenitis, a similar 


In the treatment 
routine may be followed 
with the persistent use 


of the high frequency current and 
radiant light and heat, following a prolonged dose of the 


x-ray, until the process is entirely arrested, Tt should 

s be borne in mind that radiant light and heat ana 
the high frequency currents likewise have an inhibitory 
effect upon germ life, and coincidently increase the per- 
centage of hemoglobin in the blood, and often with it the 
establishment of a higher opsonic index. 

The local antiseptic or germicidal action of the high 
potential discharges, either from effleuves or vacuum tubes, 
is limited to the action locally when kept up for consid- 
erable time. It is questionable whether the effects pene- 
trate deeply into the tissue. Added to these are the effects 
of the higher frequencies of light, particularly the violet 
and ultra-violet associated with the emanations from these 
discharges. Tt has also been demonstrated that certain’ 
chemical substances as iodine and the essential oils are to 
“7 extent taken up by the tissues through the medium of 
the vacuum tube discharges. iu 

The production of an oxidizing agent so rich in Mee 
in proximity with the germs, insures a certain amount 
destructive action from that source. So also, the 
oxides which are derived from these dischargi 
“ptic in action. It must be recognized, 

if 
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action of these discharges is very superficial; for #44 
charges from the tissues take Place from the Most gp 
ficial points and are also produced in the interyals he 
the yacuum tubes and the tissues or in the spaces pe 
the surface and the electrodes employed in the adm 
tion of the convective discharges. 

It cannot be presumed that any spark discharge te 
place within the tissues of the patient, nor in any 
has it been demonstrated, that the chemical effects of t 
discharges are to a considerable extent conveyed: bens 
the surface except by the immediate effect of the ach 
of these agents upon the blood in the most supe 
capillaries. The extent of their actions show that so 
as the effect upon the germs is concerned, the action is 
and very limited. To effect anything like a therap 
result upon the integument or a mucous surface the ¢ 


trode, if a vacuum tube is employed, must be in close 
tact with the tissues. 


The radiant energy induced by the electrical discharg 
has an undoubted though mild effect upon some forms 
germ life, probably equally as much as the ultra-vio 
Tays of the solar or are light spectrum. It is the 
Possible in the treatment of superficial conditions a 
Processes in the cavities of the body, where the va 
tubes can be placed in close relation to congested or J 
fected tissues, that a materially beneficial effect W 
derived from their action upon germ life. if 

From the above observation it will be appreciated 
a large range of indications exists for the employ 
high potential modalities in the treatment of all 
inflammation. In Subsequent chapters details will b 
of the various applications to special conditions. 
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THE HIGH POTENTIAL CURRENTS yy DISEASES OF pH circu. 
LATORY SYsTpyy 
THERE has probably been no 
tics which will contribute more 
the introduction of the high 
treatment of arteria] sclerosis 
statements art 


for this reason is apt to be doubtful of its efficiency. 
The value of these currents, however, has been well estab- 


lished and the eagerness with which those interested are 
investigating this branch of medicine is encouraging. 
Hypertension is now generally acknowledged as the 
common canse of sclerosis of the middle or muscular coats 
of the arteries resulting undoubtedly from the fact that 
* muscle maintained in a State of tension is certain to 
undergo degeneration owing to the consequent interfer- 
ence with the circulation and metabolism under these con- 
ditions. ‘This is demonstrated in the Sesenersia0n) that 
takes place in long muscles which are for a long time 
@ state of muscular tension. The degeneration 3% ti 
the fatty and then of the calcareous transition, 
the middle coats of the arteries are foun 
arterio-sclerosis, Other factors, und 
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of malnutrition favor the degenerative Process jn 
arteries has also been shown to be a 

Rea eterio: The ae study theref; 

ing to the prevention a relief of arterio-sclerosis, ist 
management or prevention of hypertension. 

There are various influences which under normal 
ditions affect arterial tension. The athlete, as the yo 
man on the college rowing or football teams, or the pro 
fessional who trains to perform feats of strength 
agility, maintains his muscular condition under such 
degree of exercise, that the heart’s force must be ing 
to perform the extra work put upon it when the 
is relatively increased. Then, as in all cases of hy 
tension there is a coincident hypertrophy of the ventri 
of the heart. Under extreme exercise the tension 
increase from the normal 110 or 120 mm. ‘to 130 or 
or even 150 at which after hypertrophy is developed, 
will remain constant unless for some reason the abandom 
ment of active pursuits permits a gradual lapse in 
force and tone of the heart muscles, due to a gradu 
atrophy with the dilatation persistent, which brings 
heart into a state of incapacity or failing eompensat 
when the blood pressure gradually falls far below 
normal. During the past year the writer has noted 
tension of young athletes under exercise ranging if 
10 to 30 mm. above normal; and one young man,” 
young college student who had for three years 
gee Towing team of his college, after three : 
fives ee a blood Pressure of 150 mm. In 
peat Baie a young physician who had p! 
found to be at 70 mm Soe 

mm. indicating the ultimate: 
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of the injudicious extremes of 
may later lead sedentary lives. The causes which indy, 

hypertension are: (1) the resistance in the circulatory, 
channels, due either to the contraction or stenosis of the 
arterioles or congestion of the liver and kidneys through 
which most of the blood must flow; or (2) increase in the 


volume or TRB ae, circulating fluid; or (3) the in 
creased ere force induced by the demands made on the 
system during exercise, as previously shown; or from 
emotional causes; or (4) the ingestion of alcoholics or 
other drugs which produce a contraction of the arterioles 
an increased force of heart action; or (5) altered 
ity of the blood. 
The associated pathological arterial conditions, found 
present with hypertension, are probably in most cases the 
consequence and not the cause of hypertension. This view 
is now generally accepted, and though, for a long time, 
it had been the opinion of the profession that Bright’s 
disease was the cause of arterio-sclerosis, at present it is 
recognized to be the consequence. In parenchymatous 
nephritis and cirrhosis of the liver however, the circula- 
tion is obstructed by the engorgement or subsequent 
atrophy, producing a hypertension. 

In parenchymatous nephritis, the hypertension is com- 
Pensatory and does not lead to arterio-sclerosis, and must 
under no cireumstances be disturbed by lowering of blood 
pressure. 

The study of hypertension has in recent Sania, hem 
Sreatly facilitated by the invention and introduction of 
Practical instruments for measurement, the most accurate 
of which are based upon the principle of restraining the 
Cireulation of the forearm by a band or girdle, made ei 
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exercise in those, who 
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constrict the soft structures of the arm; the pp, 
exerted upon the blood vessels causing the pulse ty g 
appear at the wrist. The thee: required to oye ’ 
the resistance against the propelling force of the 5 
when cons ion is made by an inflated rubber 
beneath the constricting band, is measured by the }, 
of a column of mercury having a graduated Seale g 
which is subjected under the arrangement to the g 
pressure that is exerted to restrain the cirenla 
When pressure is released from the circuit, the me 
column falls gradually, when at a certain reading 
pulse returns. The reading at the instant of return 
a full normal pulse will indicate the force being e 
by the heart; or the relative arterial tension. 

Several types of sphygmomanometer have been 
factured to meet these requirements for the purpose 
measuring arterial tension, most of which are constru 
upon the principle of the Riva-Rocci as described. 
measurement is based upon a relative pressure exe 
upon the column of mercury in circuit with the 
Pressure exerted upon the arteries of the patient and 
in millimeters of mercury. There can be no question 
to the accuracy of those of the type deseribed which. 
constructed to operate with a mercury column. A 
*pparatus which is calibrated to read the same 
mercury column, is constructed on the principle of 
Sneroid barometer and is very sensitive to Yarl 
im Pressure. Those constructed with coiled steel 
nee not apt to remain accurate as under various 
ee with humidity the iron is apt to become 

Springs relaxed. 

The introduction of these i 
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measuring arterial tension has placed the 
a position to judge accurately of the relative cout is 
as to the presence of hypertension or @ resulting 
is, it having made it Possible to make ‘practical 
studies which could not be made by reliance upon the 


sense of touch. As the thermometer is definite in the 
mi urement of temperatures, 


So is the sphygmomanom. 
eter in the measurement of arteria] pressure, 


The normal blood pressure, as shown experimentally in 
observations upon a large number of patients of all ages 
and conditions, seems to be for males between the range 


of 105 and 120 mm. and for females from 90 to 110 mm., 
subject to relative conditions as between the Sexes—physi- 
cally strong and athletie women often showing a normal 
reg s high as 120 mm. while in men of effeminate 
structural type the pressure may fall as low as 100 mm. 


These standards are based upon the study of hundreds 
of cases under treatment and otherwise, and the findings 
have shown that in a very large number of adults in good 
health, at fifty and even sixty or sixty-five years of age, 
the blood pressure does not exceed 120 mm, This occurs 
in individuals usually of a careful habit of life who have 
eaten moderate quantities of food, and avoided consump- 
tion of aleohol and stimulating foods to excess. On the 
other hand, it is often found that in young adults par- 
ticularly those who are inclined to consume food without 
regard to exercise, that the blood pressure may be even 
4s high as 150 to 170 mm, The ayerage adult at forty-five 
to fifty years of age, will show an arterial pressure ae 
ing from 140 to 160 mm., but for no reason should suc 
tension be called normal at any age. In most cases wh 
the blood pressure exceeds normal, it may be batt ‘ 
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for in the habits of the life of the individual, whey 
health is otherwise objectively unimpaired, but condit 
have arisen which induce hypertension without the 
ence of other symptoms. . 

The causes of hypertension are of natura] interesg. 
connection with the investigation of methods of treatm 

It seems now to have been demonstrated beyond 
question that conditions within the alimentary canal hay 
more to do with the establishment of hypertension r 
other affections. The common habit in a country a 
with a people, who have an abundance of good food a 
drink provided several times daily, is to overeat, 
indulgence and excessive eating, particularly of foods 
in proteids, as meat, are most objectionable. It cannot 
be stated however that carbohydrates in connection 


excessive feeding do not also play a role in auto-intos 
‘tion processes. 

An excessive quantity of food, improperly masticated 
otherwise, constitutes the chief source of intestinal 
mentation, affording as it does from all foods that 


‘anal particularly in the eo) 
at bacteria and their toxine products under such 
ditions are a prolific source of irritation, in the ble 
acting either as direct irritants to the muscular coats 

the arteries, or affecting the tension through some a 
directly upon the vaso-motor centers, possibly by affe 

the adrenal system, seems to be established. 
Regulation of exercise to the food consumed is 

factor upon which depends to a large degree the 

tion of metabolism, leading to conditions which i 


hypertension. For in individuals who live se 
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and eat immoderately, the disposition to hy: 
marked, whereas, in those who lead laborious Pursuits, 
consumption of large quantities of foo may not induce 
hypertension. The demands of the system and activity 
of the absorbents under such conditions Seeming to rob 
the intestinal germs of the nutrition necessary to their 
growth. 

It is, therefore, of the utmost importance in cases in 
which hypertension is diagnosed, to 
important features of habit, in order that the causes may 
be eliminated. A diminishea quantity of fooa is indicated 
in most ca: The correction of diet by the limitation 
of proteid, particularly animal proteid, in cases of marked 
hypertension, and the institution of regulated exercise 
in those whose ‘habits are sedentary, is indicated. Walk- 
ing, golf, tennis, hand ball, or other active gymnastic 
exercise should be instituted as a routine regime with 
all patients in whom the blood pressure is rapidly lowered 
below 140 mm. eyen though the initial reading had been 
above 200 mm. It is possible in many of these cases after 
@ short time to altogether control the conditions by the 
regulation of exercise and diet; but not at the outset. 

The electrical treatment of hypertension is one of the 
most important discoveries in the management of these, 
“uses. Tt far surpasses the employment of any drug medi- 
cation or the Nauheim baths, and when employed in ae 
vection with regulation of the habits of diet and sean? 
as previously suggested, it is possible to lower arterial 
tension yery materially, and to maintain it at an entre 
Safe range, even in advanced cases of arterio-sclerosis. In 
“onsidering the management of these cases, the writer 
*dopted a classification based upon the patient’s 
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to treatment, finding no other in the literatunals 
well established fact in the experience of all 
made considerable use of the auto-condensation and 
conduction methods, that with twelve to fifteen mip, 
seances, employing approximately 500 Tailliampepeg. 
measured by a hot wire meter, it is possible to lower 
blood pressure from ten to thirty millimeters of me 
except the advanced cases of arterio-sclerosis, The 
has had under observation eight cases in which there yw 
be a fall of from three to five mm. but under daily 
ment no progress was made, the tension not falling as it 
does in other cases. i 
isting cases, occurring as they do in old peop 
strate when treated consecutively as they have 
by the writer for weeks, that the action of the electrie ¢ i 
rents in no wise affects the compensation of the 
muscles, or in other words, they do not depress the 
Th a very important observation, and one that is : 
tain to be carefully considered by those who may 
template the employment of the method. The effects 0 
the treatment on the contrary are beneficial even wit 
the resisting cases, due, probably to the influence u 
Seneral metabolism ; Promoting as it does elimination 
the products of metabolism, which are liable to accumu 
in old People the subjects of advanced arterio-scleros 
The classification based upon results of treatment Ww 


*Treatment of 
Therapeutics for June, 1909. 





I. In the aged and feeble, with lowered 
or resistance, which has arisen from some impai 
digestion, or an intervening nephritis, or other cause, the 
tension may be low while the Sclerosis is far ady 
owing to a want of compen: 


sation of the feeble heart 


metric readings with marked 

is of the arteries, is an indication of failing com- 

‘ : : Present with valvular lesions, 

S in which dilatation is Present without hyper- 

trophy (see Class VI). In the investigation of arterial 

tension, the presence or absence of heart compensation 
must always be considered. 

Class II. General arterio-sclerosis with persistent high 
arterial tension, ranging from 200 to 240 mm. or even 
more, occurs in those of advanced age, and may be so. 
resistant to administrations of auto-condensation which 
uniformly lower arterial tension, when aboye normal in 
other cases, that no measure of relief may be afforded. 
In these cases it is probable that the entire arterial sys- 
‘em, including the small arteries, are to a marked degree 
sclerosed. In these cases the impending sequelae cannot 
be averted, except by an even life free from excitement, 
and the employment of a non-stimulating diet, by which 
life may be prolonged. 

Class I tA rtoniesnee in most patients at ages ie 
‘itty to seventy years may often at first seem to resist 
measures which affect high arterial tension, without a 
ducing cardiae depression, but yield finally meee Bs 
ment and are reduced to a degree of hypertension whie 

‘ att ement in 
will avert apoplexy with corresponding improv: } 


eal) 





168 HIGH-POTENTIAL CURRENTS 


general health. In these cases in which the Treading 
the onset is often more than 200 millimeters of m, 
the tension may be sealed down in the course of a month 


or six weeks by daily or alternate day treatment to 165. 
to 160 mm. or even in some cases as low as 140 mm, i 
at which the tension may be maintained by regulation of 
diet and occasional treatment. This class of cases, should 
not be directed to take active, but moderate exercise, 
Patients in this class will usually be of advanced arterio- 
sclerosis with a marked degree of cardiac hypertrophy, 
but judging from clinical results, it is probable that some 
of the vi still respond to the high potential currents 
which yaso-motor conditions without producing heart i 
depression. It might be possible in these cases if daily” 


down to normal—120 mm.—but it would be imprudent to 
alter the conditions of relation between cardiac hyper- ~ 
trophy and the work demanded in these cases to such a 


be directed to relieving the heart of excessive labor, and” 
at the same time reduce to a minimum the dangers of 
apoplexy and nephritis. It is the author’s opinion that 
by judicious watching and management, these cases mayy 
be kept at a status quo for an indefinite period, probably 
five to ten years, or even longer in the more favorable 
cases; this seems to have been demonstrated in some cases 
On general principles it is best to maintain the arterial 
tension in these cases between 140 and 170 mm. with # 
general possible average of 150 to 155 and without d 
in case of an occasional maximum of 180 mm. 

Class IV. These cases include those of adva 
arterio-sclerosis in mature adults generally at ages 
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ing from thirty-five to sixty, in which the tengj, oy 
scaled to from 150 to 200 mm,, associated we 
mmmencing interstitial nephritis, Nephritis 1 
OS having an arteri: i ae 
Patients in this el; 


a 
Tot 


ing ten to fifteen mm. and with frequent treatments giy, 
in connection with regulation of diet ga 


‘t and exercise wil] 
rapidly be reduced to or near nor |. In these earlier 
cases, the cantiae hypertrophy is apt to be marked, but 

y complicated by dilatation, and the tension may 
be safely lowered to the high normal—120 mm. and main- 
tained there without danger of producing any subsequent 
failure of cardiac compensation, but greatly to the relief 
of the patient, 

If nephritis with albumen and casts is present they 
usually disappear from the urine after treatment for a 
few weeks, and a general sense of well being replaces the 
previous feeling of weight and tension. With nephritis it 
is generally advisable to also employ the statie wave cur- 
rent daily, for the purpose of relieving the congestion. 
An electrode which will cover the region of the kidney 
should be employed for twenty minutes with a six to toa 
inch spark-gap preceding the daily auto-condensation 
'reatments, There is probably no more efficient means ae 


yhritis 
°vercoming an interstitial or parenchymatous aad ve 
than the application of the statie wave eee ps 
manner, It will be found however, that with 


‘ 2 i uency 
bined use of the wave current with apy ot 


current in chronic interstitial nephritis, 
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the blood pressure will be at first less marked, : 
the counter action of the two currents. 

Class V. This class is characterized by a gop 
hypertension found usually in adults at from 
to sixty-five years of in which the sphygmom 
indicates the presence of a moderate degree of 
sion, ranging from 130 to 145 mm. but who e 
promptly to d’Arsonvalization with a fall of arterial 
sion. In this SS are represented the cases which 
as a rule incidentally found when under treatment § 
some other condition, or when examination is made 

insurance. These patients have not generally e 

<< any atheromatous or sclerotic condition of the 
es, but will if hypertension is allowed to persist 
increase as it is certain to if neglected. In these 
the patient may be rendered relatively normal, and ¥ 
the proper regulation of the diet and exercise, pres 
uniformly favorable prognosis. There is probably no @ 
dition so insidious and unobserved as the steady 
leading to arterio-sclerosis, and no field to whieh u 
physician’s timely attention can afford more sé 
humanity; by correcting the conditions which dé 
arterial degeneration; thereby saving from pending: 
aster the individuals included in this class of cases: 

Class VI. Adults who have led yery active 
Pursuits, comprise this class. They may have d 
cardiac hypertrophy from over training on a college 
or as athletes, boxers, or others who have been 
Periods under severe training or physical exe 
have developed a muscular system which bas 
demand upon the cardiac muscles. Under 
tions the demands upon the circulation are 60 

\ 
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he cardiac hypertrophy is associated i 
Poe no class of cardiac affection has soak 
consideration than this. The recognition of the error of 
excessive exercise and its consequences are not often 
enough recognized by those in charge of college athletics, 
The management of this class is prophylactic, looking 
to the consequences after discontinuance of active pursuit 
and training, when there is certain to follow an atrophy 
of the cardiac muscles and persistence of the dilatation, 
at has coincidently occurred, resulting in the serious 
condition of cardiae dilatation without hypertrophy. I 


aid 
these patients as the atrophy adyance: 


S, the blood pressure 
falls and the patient may pass into a hopeless condition 
or in the less severe cases, exist with sufficient cardiac 
compensation to enable him to follow a sedentary life, but 
always with dyspnoea on exertion, and an impending dan- 


ger of ultimate collapse. 

Class VII. Cases of compensatory hypertension due to 
obstructing parenchymatous nephritis or cirrhosis of the 
liver, or other conditions demanding compensatory ten- 
sion, which may be present with or without arterio- 
Sclerosis, usually occur as a temporary condition. In this 
classification we have included a variety of conditions in 
Which the study and management of hypertension and ie 
allied affections, is of much importance to the practitioner, 
and of great moment to the patient. In these cases there 
are three significant indications: (1) to overcome as soon 
48 possible the condition of congestion, particularly as 
Present in the diseases of the liver and kidneys referted 
‘0; (2) to improve metabolism and promote cimine 
by other channels, particularly to assist the elimination 
'Y Perspiration of the waste products not eliminated by 
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the impaired kidneys; and (3) to maintain a high a; 
tension when it compensatory. 


There is no measure which acts with such poten, 


CY and 
certainty in relieving congestion of a cirrhotic Liner gn 


an inflamed kidney as the static waye current. Tp, 
hypertrophic re of cirrh of the liver it is POSSibIe 
by applying a metal electrode over the distendeg 
liver and using a spark-gap long enough to produce de 
cided pulsation and tissue contraction throughout its sub. | 
stance to rapidly reduce the infiltration. In the writer's ; 
experience in two cases livers of this sort were reduced — 
to near the rib line, and others very materially reduced 
with a relative improvement in the physical condition of © 
the patient. This same effect has been obtained by others 
in reducing enlarged spleens due to malarial infection, 

In parenchymatous nephritis a metallic electrode 
by eight inches in size is placed over the region of botl 
kidneys, which situated as they are just beneath 
muscles of the back, are readily 
rent, when employed with a spark-gap varying from 
to ten inches, depending upon the thickness of fat 
lying the muscles, or the character of the muscular s 
tures themselves. A fortunate coincidence exists in 
the wave current does not materially affect to low 
arterial tension, and may be applied in these eases 
Sufficient energy to relieve the infiltration without lo 

ing the compensatory hypertension. 

The effect wpon general metabolism in these 

to increase the resistance of the cell by improving 
Pheral nutrition and to promote the elimination of 
through the skin, thereby lessening in pa é 
nephritis the danger of uremic poisoning. For this 
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pose the electric light baths in which Yadiant jj 
heat may be administered with the pati 
probably of first importance, combinin: 
penefi effects of light and the im; 
heat. The body dry hot air bath, in lien 
constructed light bath, would serve very 
purpose in stimulating perspiration ang elimination, Both 
of the last named measures also stimulate 
centers of the heart and respiration to gr 
coincidently relieve them from the toxic 
poisonous waste products otherwise retained on account 
of the impaired function of the kidneys. The static wave 
current as applied for relieving congestion elsewhere also 
coincidently facilitates general metabolism and elimina- 
tion. These measures are congeners, cooperating to relieve 
the system of the poisons which might otherwise over- 
whelm the organism. 

In order to maintain the compensatory high arterial 
tension which is present, in these obstructed conditions, 
the auto-condensation method should never be employed 
lest a fatal relaxation of the arteries lower the blood ten- 
sion, which is necessary to force the blood through the con- 
gested kidney. To lower arterial tension in parenchy- 
“tous nephritis might be fatal. Tt is then a matter of 
stave consideration to ayoid an error sO apt to insaRe 
tently occur, of lowering arterial tension in these patients. 
It isa fortunate coincidence that the static wave current 
does not affect blood pressure in these cases; but on the 
“ntrary acts to relieve the infiltration which causes the 
obstruction. Light baths, while indueing to @ degree Suna 
ficial arterial relaxation, do not seriously impair the con 
dition of compensatory tension; and are therefo é 
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wise contraindicated but very important in the treaty 
of parenchymatous nephritis. } r Y 

The treatment of hypertension, as will be inferred ¢; re 
the preceding paragraphs, HS judiciously employ yg 
ous measures to meet the varying indications, The p 
cedures indicated for the control or correction of hyper 
tension may be divided into (1) those which act upon the 
neuro-muscular mechanism, as the d’Arsonyal, high fre 
quency and static wave currents, radiant light and heat, 
hot baths, and carbonic acid baths (the least important) ; 
(2) those which increase general metabolism, including” 
the ‘high potential currents, radiant light and heat, exer. 
cise and the employment of baths of alternating heat and 
cold with those who respond; and (3) those which regu: 
late nutrition eliminating from the diet foods, which un- 
assimilated or undigested, furnish culture media for the 
development of bacteria; the toxines arising from whieh 
are the principle factor in causing hypertension. 

The diet regime employed by the writer consists in 
avoidance of red meats, and at the onset all fish and fowl 
as well, and in advanced cases the avoidance of all an 
foods as a permanent diet regime, the abstinence from 
alcoholic drinks, and the institution to a considerable 
Stee of a milk diet. The Metchnikoff method of empl 
ing milk prepared by the use of lactic acid ferments, m 
the indications in Some cases, but a larger experi 
shows that in many cases it proves decidedly objec 

Probably the Principle of greatest importance in 
dietetic regime is the reduction of the quantity of 
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the amount of unabsorbed pabulum remaining to t 
an intestinal flora. ng to develop 


A diminished quantity of food, together With thy 
tion of animal proteid, constitutes th He rejec- 


features of the average diet regime; 
thorough mastication of food. 

To preserve @ conata of health with normal blood 
pressure, as a Prophylactic measure, the diet must be 
regulated to the exervine or the individual Pays the penalty, 
When hypertension is already present, exercise is indi- 
cated in all conditions, except those included in Classes 
Tand Il and VII. Exercise is imperatively indicated when 
the blood pressure has been reduced to 150 or 160 mm. 

Buercise must be regulated to the arterial condition, 
and may be necessarily very moderate in those of Class 
III in whom an extreme would precipitate too great a rise 
in arterial tension. In Classes IV and YV the degree of 
hyp sion present indicates a rapid tendency to arterio- 
sclerosis, which in Class IV may have developed to a well 
marked degree; whereas in Class VI exercise is indicated 
for the purpose of maintaining the cardiae hypertrophy; 
for if the heart is allowed to atrophy the presence of dila- 
tation without hypertrophy would become a serious im- 
pediment, endangering the comfort if not the life of the 
individual. 

The electrical treatment of hypertension, except tg me 
Sidered in the cases of compensatory hypertrophy, Hage 
modalities,which lower blood pressure are contraindicated, 
is the most valuable method of regulation yet aiecor ae 
Tt is possible in all except Classes I and II to lower 
arterial tension at each administration of from twe 
‘o fifteen minutes to a marked degree—from ten to yg 





ee relaxes ¢ or dilates: 


andi of the current in 


to the thermic action of 
roughout ‘the whole subst 


ow or feeling of warmth, 
he effect of high potential 
tures of the arteries, or. 

nism which controls the Yaso1 


ion when the current is 
ual in the classes under consi 
od pressure is normal, there is 
‘om the usual administration: 
ed either by the method of 
on oF auto-conduction. This may be 
ed as it has been by the writer in mul 
when administered on consecutive days & 
of Class IT who do not respond to treatment ¥ 
@ reduction of blood pressure even when admiil 
daily for months When administered io aaa 
there is a sense-of relief from dizziness with no 
Of Blood press sure, showing conclusively that 
interference. with compensation. Patients om ti 
hand who are subjects of high Br 
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marked relief with a sense of lightness follow; 
Mowing the 
ad- 


ministration of d’Arsonvalization, 
The methods of employing a @Arsonyal current 
lieving arterial hypertension as illustrated in Te 
and 45 are the methods by auto-conduction and Be a 
densation, both practical ang effective measures. oe 
The auto-condensation method Possesse; : 


S advantages oy, 
the method of auto-conduction, particu : i 


larly in the con- 





45. Arrangement for Auto-Conduction. 

© two ends of the solenoid may be connected to the d’Arsonval termi- 

nals of apparatus, or the be connected directly across the outer 
coatings of the Leyden ja d the Oudin solenoid disconnected. 


“ 


venience of administration upon a couch and the rego: 
lation of dosage with the hot wire meter, by which means 
tis possible to judge with the same apparatus at least, 
of the relative effects of current dosage. As stated a 
Where, it is a well-established fact that the variations ue 
the measure of currents by the hot wire meter, from dif 
ferent types of apparatus are considerable, which leads t0— 
“nfusion as to the relative dosage to employ with d 

types of apparatus. 
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The frequency factor is one that must be und 

increasing the heat production without an actual 
creasing 


in current flow. The rear of igs milliampe 

yary with the frequency or periodicity, without ya 

in raent strength. The writer is in the habit of 

the relative volume of discharge by holding the flat 
face between the first and second joints of a finger aga st 
the hand of the patient, when if the discharge jg of a 
satisfactory character, for affecting high arterial ten 

it will produce a hot discharge about the size of a diy 
and without a sharp stinging sensation. In some of f 
types of Tesla apparatus the same discharge in ma 
this test produces a very Severe burning sensation, 
writer has compared apparatus in which the milliamp 
meter has read in some instances from 1200 to 1500 mi 
liamperes with far less discharge, though of the ch; 
described, than from other types of apparatus 
register from 400 to 500 milliamperes, 

Regardless of meter readings, the test of efficiency of 
“Pparatus will depend upon the average fall of blood 
sure in millimeters of mercury. A properly constituted 
apparatus and arrangement produces an average fall 
from ten to thirty millimeters after each administratio 
Patients who are treated in this manner under favo 
Conditions of environment and habit of diet, mark a 
of from three to ten millimeters from day to day 
the current is administered daily, which is at the ou 
necessary in casas in which the tension has been 
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the regulation of the diet and exercise of the Patient 
such that the tension shows less tendency to rise tt ? 
weekly, and latep 
‘ion the conditions 


which the patient should report at first, 
monthly, in order that by joint obseryati 
may be regulated. 

Bvery patient who has once developed a hypertension 
considerably abore normal should haye observations made 
from time to time in order to ayoid & repetition of the 
tendency to re-establishment of a high pressure, and the 
more pronounced cases should keep themselves constantly 
under observation in order to keep arrested the tendency 
which will be constantly present of the arterial tension to 
again become high. 

The method by auto-conduction in which the patient is 
seated within the solenoid, receiving and conducting the 
lines of electrical energy passing inductively across the 
field, feels a perceptible glow of warmth. Under these 
influences the thermic action of the current is extended, 
and the blood pressure lowered. Here again the indication 
is that the lowering of blood pressure is to a degree due 
to the thermic action of the current. The same principle 
is employed here, as in heating metals to a great heat 
when placed within small solenoids when larger ampere 
currents are passing. There is no doubt that the action 
of this current is fairly uniform upon all parts of the hody 
of the patient; and it may possess an advantage in this 
“espect over the auto-condensation method in that the con- 
dens effects, as shown in Fig. 17, cause the greater con- 
densation of the current to pass through the tissues nea 
the condenser plate beneath the cushion. The effect how: 
‘ver upon blood pressure, as shown by recent observations, 
S Variable by this method, depending upon the bers" 
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tion of the solenoid. Those is many turns of fine 
tend to raise instead of lowering arterial tension, % 
That the nutritional effect of auto-conduction ig pa 
was demonstrated by Dr. Herdman of Ann Ap 
a number of young rabbits of a litter 
aily within a solenoid they being kept 
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able, 
by placi 
some hours 


wise under the same conditions as the contro] rabl 
which were not so treated. The former made a 
thrifty growth and gained in weight and siz, over 


controls. 

A meter for showing the relative strength of 
passing through the patient taking auto-conduction ta 
been designed by Denoyes of France. 

Another method of employing auto-conduction may. 
employed with the static machine. The patient is pla 
upon a chair upon the insulated platform and put in 
reclining position and a half cage is drawn down just 
enough away from every part of the patient not to pe 
Sparks to pass from his body to the grounded cage © 
connection is made to the platform with the shephe 
crook, or a chain or rod connecting the platform with 
Positive side of the machine. The negative side is h 
Srounded, and a spark two inches in length is pe 
to discharge between the pole pieces, the machine Mt 

e of speed. This method is very @ 
ood pressure. In this instance he 
effect is less perceptible than with the of 
and lends the strongest argument to a the 
nm in lowering blood pressure is upon the 
* mechanism of a sort peculiar to the 
etrical currents, and not to heat prod 


methods, 
the actio 





CHAPTER y 
DISEASES OF THE NERVOUS sygsrmyy 


of the nervous system con, 
point of view may be classifi 

tral origin associated with lesions 

(2) 
the nerve trunks; 
having their origin usually associated 
turbances of the sympathetic system ; and presenting men- 
tal or psychic symptoms referrable to the central nervous 
system. 

Inflammatory affections are in most cases the cause of 
diseases of the neryous System as of other parts of the 
body. These arise, likewise, from infection, toxemia, 
mechanical injury, and errors of metabolism. 

In the treatment of diseases of the central nervous sys- 
‘em, the therapeutic indications depend upon the relief 
as far as possible of central lesions and the systematic 
‘reatment of peripheral conditions for the purpose of main- 
taining peripheral metabolism. In these cases nutrition 
‘nd function may be a long time maintained by peripheral 
Stimulation, Lesions of the brain are practically beyond 
relief from the applications of high potential currents, 
‘cept in so far as blood pressure may be controlled ae 
“ntral lesions be reflexly influenced and nutrition im- 
Proved, 

Mental derangements cannot in all cases be referred 

181 
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lesions of spn on i preent can a 
ri fete others will be treated as reflex op funetj 

It has been claimed by some, that in 
pral hemorrhage, by passing a mild galvanie 

rh the base of the brain, it was possible to hasten. 
absorption of the clot. This ay ite 80, but it cannot be 
generally accepted owing to the mild currents which ™ 
be employed in these cases, such as could not affect 
cerebellar portions of the brain, 

The treatment of apoplexy may be prophylactic whi 
condition of high blood pressure with a Pending crisis 
from advanced arterio-sclerosis is early enough dis 
ered. Such cases under careful observation and regulated 
diet, with the blood pressure kept under control as a 
scribed in the previous chapter, can be kept for ma 
ye from the danger of apoplexy, even after a 
attack. When apoplexy has occurred, there is no me: 
that will accomplish so much as the combined effects 
body administrations of radiant light and heat and @Ar 
Sonvalization in facilitating a rapid absorption by 
induction of arterial dilatation, thereby increasing 
circulation and metabolism in the brain, as of the 
of the system. 

The inroads of degeneration of the brain cells, 
with advancing arterio-sclerosis, may likewise be imp 
ce Preserved by the employment of d’ 
een Ke auto-condensation and auto-cond 
employment ee en be no contra-indications 
reason a high pis Pee ee ung fe 
brain cells may ish a ie to compressior 

ipensatory. 


this hea 


thro 
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In tumors of the brain, the effects of mec! 
syphilitic lesions, or from other causes, it 
external treatment is of any avail, 
makes it impossible to produce any 
upon the structures of the brain. 

In diseases of the spinal cord, the conditi 
favorable to treatment than of the brain. 
pony canal, and with the ligaments surround} 
of the vertebra, the cord is not easy of a 


‘hanical injury, 
is doubtful i¢ 
as the bony capsule 
direct physical effect, 


ORS are more 
Tneased in a 
ing the joints 
ccess by low 
potential currents except through reflex Stimulation. It 
is possible however to locally affect these structures by 
the high potential currents, particularly the static wave 
current and static sparks. This has been demonstrated 
in the successful treatment of conditions the result of 
mechanical injury, affecting the cord and surrounding 
capsule. No lesion is more intractable to the older methods 
of treatment than spinal arthritis and tubercular lesions 
both of which respond to the high potential currents; the 
former by the application of the static wave current and 
static sparks, and the latter by the direct d’Arsonyal in 
with the general principles of treatment of the 
Tent types of inflammation as considered. In 
lesions of the cord associated with mechanical injuries, 
“Xcept those in whieh actual fracture of the vertebra has 
taken place, these modalities are prompt and effective, as 
indicated by the following case: z 
Mr. M., injured in a head-on collision in a railroad ber 
dent, sustained a concussion at the base of the brain with 
* Tegion of swelling and tenderness over the Lie? 
nd third cervical vertebra, and a spinal injury at 
Aiiction of the eleventh and twelfth dorsal. E 
after the accident the patient had made u 
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when he came under the writer’s observation, 

side was partly paralyzed, the gait very labored ang q 
fling, with complete inability to raise the right hand, a 
left side of the body was in a state of choreije Thovem, 
including the arm, neck and left leg. His Teflexes on 
side were all exaggerated; so much so that a tap on 
patellar tendon would throw the patient into conyy 

He was treated with the static wave current, a 
metal electrode being placed over the upper ceryiea} 

and extending to the middle of the dorsal for te 
minutes. A spark-gap nine to twelve inches in length wa 
employed. This was followed by a second admi 

to the lower dorsal and lumbar region of the verte 
column. This administration was given twice daily wit 
marked improvement from the first; and at the end of 
days he could use his paralyzed arm, the choreie moi 
ments of the other side had almost entirely ceased, 
he was able to go about town. At the end of three mon 
evi evidence of the affection had disappeared. 
gravity of the condition was apparent from the fact t 
the railroad settled his case early on the advice of th 
physician, paying him upwards of $14,000. The 
result has been obtained in the treatment of all 
of arthritis of the spinal column, including 
ar sprains. These results demonstrate the 
the current to penetrate to the deep spinal ce 
In anterior poliomyelitis applications of the 
eae the spine in the manner described haye bi 
tm alll early cases by phenomenal results. 


“ment in all early cases is pronounced; wl 


Rakes the improvement is often 
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is not so good from the fact that the lesion has alread 
destroyed many of the spinal centers, a 

The indications for treatment in anterior 
are to produce an active metabolism in the in 
of the cord in order to promote the elimi 
congestion or infiltration which h: 


Poliomyelitis 
volved section 
nation of the 
‘AS Occurred incident to 
the local lesions whatever the origin. The latest investi- 
gations of Flexner and his ass ciates would indicate that 
the disease is of infection origin. If so, the damage has 
been done when the paralysis occurs, and the j 


infiltration 
will persist even after the r 


emoval of the canse, whieh 
is active as indicated by the fever, rarely present for 


more than two or three days. The effect of the process, 


however—the infiltration producing pressure—will per- 
sist unless some means is employed to remove it. 
For treatment during the acute Stage, probably no agent 


is more beneficial than prolonged applications of radiant 
light and heat, which will produce a general hyperemia of 
the skin of the wholé body, thereby drawing away much 
of the fluids from the region of probable congestion, and 
at the same time eliminating the toxie products of the 
infection by the channel of the perspiration, which is in- 
duced by the application. 

The application of radiant light and heat should be fol- 
lowed after the first forty-eight hours, at least, by the daily 
“pplication of the statie wave current for twenty nn 
with a narrow electrode approximately one inch in width 
°ver the region of the cord affected. In eases Bs g 
the whole length of the cord from the upper cervieall & 
the lower lumbar region, the mistake Hable to | 
by operators is due to a disposition to use | 
SPark-gap with the statie wave 
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with small children, the spark-gap should be of ep 
able Iength—six to ten inches. The size of the 

balls of the discharging rods, which allow a 

teas degree of ch should be regulated to the oot 


age of the indiv: ! should be varied from 
to 114 inches in diameter according to the age or my 


small amperage and so widely diffused throughout 
body of the patient in passing to and from the perip 
that the element of danger is no greater than 


beneath the surface of the electrode, causing the influer 
to be very active upon the structures of the cord. ; 

The effects of the current under these conditions as8 
denced by the prompt tendency to recover motor fum 
is marked and positive usually from the first ad 
tion. Even in cases of relatively longer standing, f 
noticed, though the extent of recovery is less in p 
as the condition ‘has been present for a long time 
for any reason one limb or part persists in a condi 
disability, greater energy should be employed over the: 
responding region; because greater hemorrhage ani 
pling of cells in their function has taken place 
corresponding part of the cord. 

In order to avoid atrophy, which is so marke 
pathognomonic of lesions, affecting the portion of tht 
nshabien it is important that the peripheral nutt 

© paralyzed muscles be maintained, and in the 


that they be stimulated, 


Practice of the professio, 


nm to employ the consti 
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induced currents over the affected muscles, Afi 
tended experience, however, the author has 
the greater benefits to be deriyeq from th 
of radiant light and heat and interruptea me 
tion, gently, but actively employed over th, 
first daily, and later on alternate days, 
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ter an ex. 

demonstrate 
© employment 
chanical vibra. 
ese muscles, at 
Massage may be 
of less efficiency 
tic application of me- 
chanical vibration, employing a smal] flat dise applicator 
to all the muscles of the affected parts. It is possible by 
these means to prevent atrophy in the limb when employed 
from the first for months, though paralysis may have per- 
sisted. They are therefore valuable for maintaining the 
muscles and other parts, pending the relief of the corre- 
sponding centers in the cord. 


employed at intervals but is undoubtedly 
than the more practical and energe 


The prognosis under routine treatment is relative to the 
promptness with which it is instituted, few cases failing 
to make complete or prompt recovery, when the treatment 
described is in stituted early, and later it is relative to 
the extent of damage done. 

In tabes dorsalis the lesion is a progressive sclerosis 
due to an inflammatory process, the exact character of 
the origin of which has not been discovered, though too 
often attributed to syphilis. Fully fifty per cent. of ‘Be 
“uthor’s cases have given an unquestioned negative sage j 
nosis as to syphilitic origin, though the Wassermannm re, ) 
‘ction of recent institution bad not been employed 
“onfirm the diagnosis. So many cases have 2 
+ history of Spinal concussion that it i 
method of diagnosis will eventu 
until recently so generally ] 


f 
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that it is invariably of syphilitic origin—an impnt 
unjust to the innocent. 

The indications for treatment of tabes dorsalis are 
of all practically directed to the treatment of the ¢op, 
lesion as in anterior poliomyelitis for which the 
current is employed. The static wave current with alo 
narrow electrode over the spine employing a long 
gap for twenty minutes is remarkably effective in reli 
the pain of tabes, and, in many cases, eventually a 
the process in the cord. 

The conditions of muscular contraction particularly. 
volving the lower extremities and back in tabes, are a 
relieved by the static wave current and sparks in 
Junction with applications of mechanical vibration to 
motor points and tense muscles, wherever found, in ; 
cordance with the principles of relieving muscular sp 
with these modalities. This relief however is only tempor: 
ary unless the central lesion*is favorably affected, i 

Areas of anesthesia, which are usually marked in 
extremities below the knees, particularly in the leg, 
best diagnosed, both as to extent and degree, by the pas 
Sage of the brass ball electrode over the clothing. 
pear-shaped sparking ball was suggested and designed 
the writer for the treatment of these cases. Frit 
Sparks applied in this manner will elicit the extent 
degree o| sthesia; and when applied systematically 
the requisite time by passing the ball over the eld 
't is surprising how much the sensibility of the pa 
restored by the application. Likewise the appli 
short sparks to the soles of the feet is eapable of in 

the sensibility in the nerves of the integument here 
Applied in this manner during the eonrse of! Ereatill 
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ore will be a marked diminution of anesthesia, 
attribute this to the effect upon end neurons, and 
gs due to the ingoing impression conveyed to the 
neurons, by which their function is in, oh 


creased. Be this 
the employment of friction Sparks over the ae 
s in this way is remarkably effective in assisting 


the 


it ma 
thetic a 
relieve the anesthesia. 
The pains of tabes are, as a rule, diminishea 
a course of treatment by the statie wave current, 


finally entirely removed for long 


during 
and are 
Periods in cases who 
attend tly to treatment. During the paroxysms the 
pain is remarkably relieved by showers of short sparks 
applied directly over the seat of pain. It is often possible 
to completely arrest the terrible pains of tabes by such 
severe applications of short sparks to the painful areas. 

The girdle sensation may persist after all other symp- 
toms have disappeared, and is the most stubborn symptom 
to treat, though statie sparks and mechanical vibration 
over the posterior roots and the contracted muscles do 
influence to a degree this symptom. 

The tabetic or atawie walk is greatly relieved by the 
removal of tension from the contracted museles, and the 
telief of anesthesia in the feet. While co-ordination may 
remain much impaired, education in the use of the muscles 
—teaching the patient to walk in a normal manner pone) 
‘he exercise of will, together with the institution of daily 
“istematie exereise in the performance of the necessary 
“Movements, together with the realization of tie most He 
Portant rule of Fraenkel, that, “the individual walks ae 
ie hee and not with his limbs,” in other Saat beat & 
ae ge of the body forward is what causes impetas 

» to maintain the equipoise, giving a forward 


i 





190 HIGH-POTENTIAL CURRDPNTS 


to the movement of the whole. It is unreasonahy 
pose that training in walking can accomplish ay 
nent benefit in the progress if the pathological 
is not arrested. 

The Argyll Robertson pupil and the patellar refle 
not apt to be restored even in the early cases of ti 
though the progress of the lesion may undoubte 


arrested. 

A dilated bladder may be remarkably improved; an 
yesical symptoms almost uniformly relieved by rectal 
ment, or the employment of an abdominal electrode q 
the pubes. The action of the wave current in these 
is to throw the parts into active exercise, that is, s 
lating the action of muscular fibres of the parts so 
and increasing tone, metabolism and nutrition. 

The prognosis in tabes, under this plan of ti 
will vary very largely in different cases and must 
upon the results of treatment. A few cases may 
spond to be materially benefited though in most cas 
an arrest will be instituted. In fully seventy-five pert ¢ 
of the cases in the writer's experience, the improy 
marked from the first, and in at least fifty per 
arrest of the progress of the disease is effected. | 
length of time required to effect these results will 
om different cases. The patient, however, from the 
ming of treatment should be instructed to expect 

will require a long course of treatment to effect 

tory results in these cases, Daily treatments 

Siven, or at least six times weekly during the 

te three weeks, followed by alternate day treatm 
ess frequent as the progress will indicate, for a 
year. Patients should be kept under observa 





wr eurrence of active symptoms, 
No plan of treatment offers so much for these 
as the combined employment of static electricity and me. 
chanical vibration, together with the institution, of syste. 
matic exercise, the employment of which, withont treat 
ment directed to the lesion, is irrational. 

In spastic paraplegia, it is possible to temporarily arrest 

the annoying symptoms of muscular contraction and Spas- 
modic movement and improve the walk; but it is doubtful 
whether more than a temporary arrestment of the process 
is accomplished, though a temporary arrest has been dem- 
onstrated by the writer. The statie wave current is 
applied in these cases to the part of the Spine in which 
the lesion is demonstrated; usually in the lower extremi- 
ties, The disturbing vesical irritation is likewise ma- 
terially benefited by the same treatment, 

In lateral sclerosis in the carly stages, and transverse 
myelitis, the rational treatment is the employment of the 
static wave current as described in other cord lesions as 
it has shown marked beneficial results in the treatment of 


the writer's cases, 

Tn syringomyelia which is not, we believe, so often 
an incurable condition as has been supposed, f Himely 
“eatment is instituted the local induration of atin: ae 
“ubstamee will be relieved and the degeneration 


One case referred to the writer which bad been under 


observation in one of the leading college clinies of the 
city, with a progressive loss of power in one forearm be 

years under treatment, after haying the ape bedi 
"nt applied over the spine, and the applica 
“nical vibration and light to the anesthetic are 


mech 





completely arrested and followed by restoration to 
tactile sensibility of nearly all of the anesthetic area. 
included most of the surface of the forearm; only one 
small area persisting. The atrophy which had pam, 
the hand, involving the thumb muscles, ceased to p og 
and after an elapse of three years there was no reew 
of the symptoms. It is probable that similar treaj 
in other cases will be followed by similar Tesults, 

In chorea major the conditions of general hyperas 
and reflex irritability, emanating probably from an 
hyperemia, in the cord, has been promptly relieved by 
author, by the application of static insulation with a 
spinal electrode extending from the dorsal to the 
cervical region—the machine running at a rapid rate 
the balls so widely separated that no spark can disch 
across the gap, together with the peripheral appli 
of radiant light and heat to the whole body to the ext 
of producing a general hyperemia. 

Pachymeningitis, involving the meninges of the 
and other hyperemic conditions, as those associated 
hysteria, are rationally treated and usually prompily b 
fited by the application of the static wave current 
the cord as described in the treatment of other 
affections. 

The treatment of these conditions is rational a 
are glad to say effective in So many of these oth 
intractable conditions, that they are cordially 
mended to the reader. To be effective, however, it 
Naas is mind that a long spark-gap is required 
aa es 1s applied to the cord over the 
the Pedi! st however, to the physical CoH d 

3 With the average adult employing: 
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palls on the discharging rods one and one-fourth 

tions the wave 
mutes at each 


p diameter. AS in all inflammatory condi: 

rrent is administered for twenty mi 
ment. 

The peripheral affections of the nerp 

those associated with disturbances of ¢ 


OUus system include 
. irculation with the 
rT disturbances of Sensation ; 
however are of central origin, 
Of these the different types of neuritis are of greatest sig- 


production of pain or othe 
ae of the latter of which 


is usually designated according to location; 
and very often by misnomer is termed neuralgia; as neu- 
ritis of the face is very frequently called facial neuralgia, 
and also of the sciatic, sciatie neuralgia. Until the prob- 
lem of treating neuritis has become a relatively simple 
one, and the lesion may now be readily and systematically 
located, it is easy to understand how the term neuralgia 
came into medical literature. At best the term is an 
expression of indifference to diagnosis; for neuralgia can 
hever be recognized as other than a symptom. 

The therapeutics of neuritis recognizes a local inflam- 
"tory process with the indication for treatment he same) 
4s in other non-infected inflammatory processes —the nek 
Persion of infiltration with the relief of pressure and pain. 

The diagnosis of neuritis, or localization of the seat 2 
‘he lesion, is easily effected with the static wave curren! 
*pplied through the medium of a flexible metal page 
directly over a suspected site; when if present, it bee 
\, lestee of pain which is diagnostic in comparison pees 
ils eflect upon the normal tissnes. ‘he pain arising 0m 
“using contraction of tense museles by the wave ¢ 
Tent, may very often be mistaken for the pain due % 
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lesion; because when muscular contraction eps 
tense stimulus increasing the contraction, wil] cans : 
until the muscles gradually relax. This relaxation 
ever will be effected within the first five or ten 
when if the spark-gap is lengthened considerable no yy 
pain, is produced; whereas over the lesion of ne 
during the first administrations, the pain will duy 
seance persist with the gradual lengthening of the; 
gap for the full twenty minutes of the treatment, 

The prognosis as to time necessary to cure neu! : 
depend upon the length of time that the process of ex 
tion and infiltration has been present. Tn long 

the exudation often becomes organized, and 

nerve adherent to the surrounding tissues. In these ¢ 
the impairment of the nutrition of the limb, and p 
disturbance on use on locomotion of the limb 
marked and the length of time necessary to € 
restitution of the parts supplied by the nerve, will d 
upon the region, extent, and character of the local 
In cases in which the lesion is within the pelvis, and 
the sacro-ilia synchondrosis, the prognosis will } 
formly bad; because it will not often be possible 
an induration so remotely situated. 

There are certain places where, on account of 
to pressure, violent muscular action and external 


neuritis is Hable to occur. The most common 
Where 


the sciatic nerve passes through the s 
notch beneath the pyraformus muscle; where 


cmetges; where the large nerve trunks cross. 
iliac-synchondrosis; 

flex emerge beneath 

ular passes out 
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the supra-spinatous fossa of the Scapulas wh, 195, 
ferior dental passes into the canal in the inne ‘the in. 
pone; and where the superior maxjjj, 
fifth nerve F s through the infra 

When a is loc: Points, the orig; 
be attributed as a rule to mechanica} causes ang 

In herpes zoster and intercostal neuriti 
generally be located where the posterior 
ihe spinal column. 

Other Ce than mechanical injury or exposure are 
from toxemia or local infection, which cases respond to 
treatment by intestinal antiseptics. The cases occurring, 
however, at the sites enumerated may but rarely be at- 
tributed to toxemia or infection. 

The treatment of neuritis, either of mechanical or in- 
fectious origin, is practically the same, except that in the 
early stages in patients in which a toxemia may be sus- 
pected, the use of aspirin or salicylates may prove bene 
ficial. Exceptional cases may recoyer spontaneously ; but, 
as a rule, no class of conditions is more stubborn or re- 
isting to other methods of treatment. 

The usual methods employed at the present time by 
Physicians and neurologists not familiar with more rae 
tical methods are to put the patient to bed with ae 
Splints, nerve tretching and surgical operations, een 
baths, and massage, and treatment at various Beall me 
Sorts and spas, by similar measures. These have a 
followed quite Tatonaey with unfavorable results, as evr 

J by them. 
denced by the number of cases that are uncured so uni 

The static wave current and static Sparks or that it 
‘ormly successful in the treatment of these pate ‘ 

'S to be deplored that so many are ignorant of 
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is the lesion will 
Toots emerge from 
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of treatment. In all cases a which an electrode “a 
placed immediately over the site of the lesion iti 
tion is both diagnostic and RS) if used with 
proper energy jn connection with direct applicatig 
static sparks to the lesion. By these means it is po 
to remove the infiltration surrounding the nery and 

ily applications to effect a complete relief, by 
moval of the pressure upon the nerve, finally 
the nerve to a normal condition. In the early cases, y 
the first two weeks, the results of treatment are 
prompt and effective. It is possible in any ac 
neuritis before adhesions have occurred, or tissue or; 
tion to effect a cure in a few days. The writer has yei 
this in seventy cases of acute sciatica, all of which) 
been cured within ten days. The same is true of bra 
neuritis, facial neuritis, and herpes zoster, 

The technique employed in the treatment of thi 


lesion, A spark-gap which produces a bearable pi 
employed from the outset, and gradually lengthen 
ing the twenty minutes allowed for this applicati 


muscular contractions which limit the motion, 
pain upon movement of the affected limb or 
application of sparks to all such muscles is indi 
Patient, moving the arm or leg in different 
Sparking the muscles where tension is present 
aCe if not entirely relieved, which will } 

es anes feeling of lightness and mobi 

Of treatment we t continne his work dus 
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In tic douloureux or facial neuritis the a 


licati. 
wave current should be followed by the bi 


static brush dis. 
» whole surface; also in abe, nee 
herpes of the scalp. If portions of the nerye are iene 
that can be best reached within the mouth, as at the inner 
surface of the inferior maxillary bone, or below the an- 
trum, the use of the direct vacuum tube current applied 
internally with the electrode shown in Fig. 46, is very 
efficient. 

In herpes zoster the application of radiant light and 
heat to the extent of inducing active hyperemia over the 
affected area, followed by applications of deep mechanical 
vibration over the posterior nerve roots, the wave current 


Fro. 46. Vacuum Electrode Designed for Treatment of ‘Tongue or Tonsil. 


over the unerupted patches and the brush discharge over 
the herpetie patches give prompt and almost Onn 
relief, readily curing this otherwise intractable affection. 
There has probably been no advance made in mie 
peuties which is of more striking contrast to the Be 
methods than the advanced methods of treating DO*™ 


2 neurologists 
The functional neuroses scours el by 


are largely of psychic origin, and many reasons 


them as psychopathic neuroses. see are 
to believe that very few if any of the A 

£ ental environ: 
Pathic neuroses are purely the result Ee a ph ; 
ment, but in most cases are oe 


Inmatory cause 
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drifted into, what it may seem presumptuoys 
mistaken conception, is probably due to the fact 
has been so long that the remedies haye heey in 
which have been employed to remove the physica} 
tions which are the cause. This has been clearly 
strated in many instances in cases who haye been 
hands of these gentlemen—cases which when they 
curative treatment directed to some part of the g 
particularly to the pelvic organs, are relieved 
psychic phenomena. 

A well known business man, a former patient of one 
the best known New York neurologists had for three 
been under treatment for neurasthenia. He came 
the writer’s observation and was treated under his @ 
tion for prostatitis associated with impoteney, and 
a complete recovery in a few weeks. 

Another case, referred by a neurologist, was one of 
tular acne which had produced a profound degre 
mental depression on account of the disfigurement, _ T 
condition was cured and the psychic phase di 
In the former case the lesion produced a functior 
rangement, and in the latter the impressions were p 

In the author's experience, fully twenty-five per 
of his cases of prostatitis, now numbering more 

S, have been subjects of neurasthenia, and ¥ 
of both the prostatic and psychopathic dera 
treatment of the local condition. 

The author was first impressed with these vi 
years since from the treatment of hysteria i 
patient, when by employing the static wave 
a metal electrode placed in the rectum in the 0 
4 case of constipation, a hysteria for which 
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boi 
had been referred to 7 iy 5 for electrical al 
wal promptly cone coincident with the reli sai! 
qysmenorrhea, which had persisted for upwards of thin, 
cen years. This result demonstrate two important 
hs: (1) the efficiency of the method in the treatment 
ysmenorrhea; and (2) that with the cure of dysmen. 

: there will often be prompt subsidence of 


5 ‘the hyster- 
al symptoms. This has been the result in the treatment 
rge number of similar cases of neurasthenia and 


from the treatment of some pelyic conditions, 
y in cases of prostatis and uterine congestion. 

sare cured of the psychic manifestations when. 
the local troubles are relieved except when the psychic 
condition has been present for a long time; in such cases 
long present impressions are apt to be fixed. 

The attitude of the neurologists on this subject can 
probably be attributed to the fact that the gynecologists 
have uniformly resorted to surgery in the treatment of 
these pelvic conditions. Surgical methods while inyalu- 
abl selected cases either dismember and render the 

‘ceria or neurasthenia worse, or prove of but pense) 

il in many eases, particularly in the cases of simple 

‘gestion of the wterus, and prostate gland. The removal 
*elther the prostate gland or the uterus is known often 
’ Produce serions mental derangement. Curettage, Pros 
‘atic masse d rectal or vaginal injections of hot water 
iformly ineffective in relieving to a sufficient degree 
tither y terine or prostatic congestion. Unless the neurol- 
CIS are willing to investigate the subject from this polit | 
*' View, it will remain for the general baseaeur 
“Tnecologists or genitourinary specialists who are 
“Ul cflicient means of relieving pelvic eongestion, €0 


t 


ic 
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onstrate the correct status of the so-called, fyy 


neuroses. t i f i 
Another class of affections which is liable to lead to 


neurasthenic symptoms are the derangements of the 
stomach and alimentary canal; often from hyperchlor- 
hydria, and conditions associated with constipation with 
intestinal putrefaction and toxemia. 

There are also many cases in which an inherited Physical 
status and unsuitable environment may develop a set of 
psychopathic symptoms. To presume, however, that even 
these cases if placed under proper conditions of enyiron- 
ment and hygiene, in happy home surroundings, fulfilling 
the natural functions of existence, are certain to be sub- 
jects of neurasthenia and hysteria without other physical 
cause, is contrary to experience; for when under adverse 
conditions of birth, the resulting neuroses may generally 
be averted by happy Surroundings and judicious discipline 
To consign cases of functional neuroses to the Christian 
Scientists, or other psychic healers, without directing 
treatment largely to physical conditions, would be un- 
doubtedly to compromise the best interest and future 
health and happiness of the individual. To decry the em- 
ployment of auto-suggestion is far from the author's intent, 
but to substitute it for physical treatment when actual ia 
physical derangements exist is bad practice. 

The proper management of these cases employs col 
Jointly a healthy suggestive treatment for the purpose 
exerting the proper psychic influence upon the mind, 
the rational treatment directed to the relief of 

Physical condition discovered. 

The diseases designated as functional 
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the symptoms complex known as neurasthenia, 
hypo hondriasis, functional epilepsy, and chorea, 

The effort to differentiate the symptoms which shall 
make a clinical picture of the first three conditions, is 
quite difficult; and we believe is not in accord with what 
must be eventually recognized as a varying effect or reflex 
which may affect different individuals in different ways, 
even when causes are much the same. In other words, the 
differential difference between hysteria and neurasthenia 
which was once stated by Gowers to be one of sex, at the 
present time is discountenanced by the modern school of 
neurologists; though it may have embraced more of truth 
than is now acknowledged. Freud has come nearer to 
what seems to the writer to be the correct understanding 
of the relation of the sex problem to functional neuroses 
than his contemporaries. The sexual organs are so closely 
knitted in their functions and nerve supply with the 
sympathetic nervous system and with the train of reflexes 
that are traceable through the ramifications of the sympa 
thetic nerve, that it is not difficult to recognize a chain 
of relations, which constitute the symptoms complex of 
these neuroses, 

The treatment of functional neuroses, a& suggested, 
Should be directed to the treatment of the symptoms cont 
Plex. There are very few of these cases which do nae 
indicate a large measure of perversion in all of the nner 
tive as well as sexual functions, ‘The secretions including 
the skin and alimentary secretion are inactive; the bowels 
are as a rule consti of the cases are 
or impotent. sme these patients cannot 

be effective by one means of treatment, is self-evident, am 

the absurdity of drug treatment has been likewise d 
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strated by the general failure to cure them by these 
Radiant light and heat and mechanical vibration ag 

cated ; d’Arsonvalization for the iene of hype 

when present and the static and high frequency on 
in the treatment of the two types of pelvic inflammation: — 
simple and infected, each plays an important role w 
indicated. Regulate the rational indications to each 
yidual case, including in addition to the means . 
ated the systematic regulation of diet, exercise and enyir 
onment. It is en to ore to relieve these patients 


thers will a improvement, and in cases of but a few yet 
standing the results are uniformly good. 

Functional epilepsy or epileptiform attacks of reflex 
central origin, are apt to arise from overfeeding parti 
larly with excess of meat diet which is improperly ™@ 
cated. Some cases however in young children of 
nervous organization, may have the condition a 
vy various local conditions of the genitals, or of 
mucous cavities as adenoids, and in others if m 
associated with eye strain. 

The indication in these patients is to remove 
of reflex irritation, and establish the normal | 
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every part of the organism, together with restriction in 
the matter of foods as to quality and quantity, Mea 
should be entirely omitted in most cases, J 

Treatment:—The employment in conjunction with nore 
jation of diet and habits of the static wave current, radiant 
light and heat and mechanical vibration is indicated for 
relief of conditions to which they are adapted. The statie 
wave current should be employed daily in these cases, pre- 
ferably over the abdomen, with the prolonged application 
of radiant light and heat to the extent of inducing 
hyperemia to the trunk of the body, with the additional 
application of mechanical vibration to the spine and for 
the relief of constipation or any other condition to which 
such application is adapted. 

Chorea arises from practically the same causes as fune- 
tional epilepsy and the indications are the restoration of 
every impaired physical function and corrections under 
practically the same principles as those suggested in the 
treatment of epilepsy. The static wave current, however, 
should not be applied in these eases; but a spinal electrode 
should be placed directly over the cord, and the machine 
run rapidly with the balls of the discharging 7008 widely 
separated in order that no spark will di 
the gap; in other words, the @ 

tion through the medium of @ long 
A prolonged application of radiant light am 

‘runk should precede the static +reatment. 

oe be restraint in matters of diet, and 

Tut ot-door life, away from school or other 

~ der such manag hi osis 1S 

eek toliowiag| ele ee the method of y 

8ging these caneae at 


ad heat to the 
here should 


nsistence UPO? 
confinement — 





204 HIGH-POTENTIAL CURRENTS 


M. L. Child, 11 years of age, ee suffered from ch 
with constantly increasing conyulsive movement for 
months. When brought for irene the child was 
a condition of general convulsion with a temperature 
101° F. Tt was with difficulty that she could be 
upon the table or chair, owing to constant inyolunta 
movements of the extremities. The knuckles of 
hands were inflamed from constant bruising as she th 
the arms about and also the ankles of both feet. 
choreic movements inyolyed the face as well as the ex 
tremities to the extent that it was with great difficulty 
that the child could drink or be fed. 


f 


marked hyperemia was effected particularly marked over 3 
ay 
forty-five minutes to one hour. 
on the statie chair lying at full length and a narrow iy 
electrode was placed over the spine extending from the iP 
sacrum to the hair line on the back of the neck. Sheets” 
were placed across the abdomen and extremities and tied” 
beneath the chair, to hold the child in position. If the 
Wave current is administered with a discharging spark, 
the noise causes an increase of convulsive movements 11 
these patients. Accordingly the current was administered 
with the terminal balls of a machine haying sixteen Te 
volving plates, widely separated and running at a SP 
of about 200 revolutions per minute, for twenty minw 
Improvement began at the outset, and in eight days 
child, whom it was necessary at first to bring im a 
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was able to come to the office by the surface 
to the office, and in three weeks was discharged. 

In addition to the electrical treatment, cold packs) 
given daily for the first week or until there was no | 
in temperature, when hot packs were substituted, 
three weeks this child was practically well, and has re 
mained so for one year. Pas 
She had been on the use of Fowler's solution of arsenic 
in large doses from the first appearance of the symptoms, 
without apparent relief. This treatment was not discon- 
tinued during the treatment instituted by the writer; but 
the promptness with which the symptoms disappeared as 
soon as the physical treatment was begun, in a case which 
had been growing progressively worse to the time she 
came under observation, was evidence of the efficiency of 
the method of treatment adopted. 

The theory of the treatment is the derivative effect 
and increased metabolism and elimination induced by 
applications of radiant light and heat, together with ef 
fects of the statie current upon metabolism, and bes 
the cord condition. The regulation of diet, which eal 
always be limited, in quantity and kind, to the physi ee 
demands of growth and nutrition, by controlling i 
tendency to overfeeding relieves or prevents see cai 
(uent auto-intoxication. oy 
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THERAPEUTICS IN NON-INFECTED INFLAMMATION 


Tur careful consideration of the principles andl 
modus operandi of the treatment of inflammation ig 
in Chapter I of this section. The principles emp] 
in the treatment of every non-infected inflammatio 
practically the same, except that special devices or 
trodes are employed as adapted to inflammatory 
tions of the various parts of the body. 

The resolution of stasis or the dissolution of indura fi 
occurring with an inflammatory process, as previ 
stated, is the indication in all conditions of simp! 
flammation. This, with the relief of resulting sympt 
of muscular tension or contraction, and the restoral 
of metabolism, comprise the indications. 

The author’s life work has been largely identified 
the investigation and promulgation of the principles 
treating inflammatory processes by the employmen 
means which would affect the resolution of indi 

present with inflammation, and the cause OF 

ence except where infection is present. This h 
been clearly shown in numerous monographs and ¥ 
published, and yerified in the experience of all who 
recognized the principles and employed them intel 
It has been clearly demonstrated in the author's € 
ence that internal or external applications of 
or massage in acute inflammatory processes 4 

206 
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fe condition. This is well illustrated by the failure 
i treatment of sprains and inflammation of the 
gland by massage. It requires a different sort 
activity than that transmitted by vibration on 
friction to effectually relieve local stasis or infiltration 
when onee stablished. Those measures will often relieve 
the resulting muscular tension, thereby affording reliat 
from pressure OD the contiguous joint surfaces; but not 


from the 
prostate 
of tissue 


the induration. 

H is the intrinsic activity, the activity of the parts in- 
durated, particularly the diffuse contraction at a rate 
approximating 120 per minute alternating with periods of 
release or rest of the tissues so involved. This will effect 
the drainage or elimination of foreign matter from the 
intercellular spaces. These results cannot be effected by 
currents which stimulate muscular contraction through 
stimulation of motor points as is done with the constant 

ud interrupted current, but to be effeetive require direct 
application to the muscle cells of the tissues involved. 

As has been so often stated, this eannot be accomplished 


so well with any other electric current as with the high 
Potentia tie modalities; particularly the static wave 
current, the statie sparks, the statie brush discharge and 


direct vacuum tube current. 
effects which have never been 


licated nor can be with currents of low potential or 


< is. 
currents from a Ruhmkorff eoil or Tesla apparact 


Ino : 5 : 
" other words, the treatment of uninfected info a 
nized as the fiel 


ae moving infiltration must De TECOgMESE Te 

Tae static currents; currents which induce see z 

Mode Contraction. The contractions indveed by 
‘dalities is very superficial and ineffective 48 co! 


These modalities induce 
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to the effects of the static modalities which can he 

jated to a nicety to the requirement of every condition 
from the intense or powerful effects necessary to affect. 
the structures of the hip joint and gluteal regions to the 
gentle administrations to the eye. j 

The results obtained by the institution of methods of 
treatment adopted along these lines has been so revolu- 
tionary that medical conservatism is always inclined to 
doubt the possibility of the things accomplished by those 
who employ the requisite technique. 

Treatment of the class of conditions under considera- 
tion, may be divided into (1) the types of arthritis, (2) 
pelvic inflammations, (3) congestions and atony of the 
abdominal organs, and (4) other inflammations, neu- 
ritis having been treated in the chapter devoted to the 
diseases of the nervous system. i 

A sprained ankle offers one of the best examples for 
demonstrating the results of the treatment and of the 
success of the principles of treatment under considera 
tion; because here we have to deal with conditions not 
complicated by the uncertain elements present in many 
types of arthritis. The following case will illustrate te 7 
facility with which these cases are treated by the static ; 
currents. 

Miss W., a student of Dr. Savage’s Normal School 
Physical Education, while exercising in the gymnasium 
Sustained a severe sprain of the right ankle. ee was 


ture of the lower end of the fibula. It was about 
six hours after the accident; and the limb was very 2 
Swollen and so painful on movement that the paul 
would permit no manipulation whatever. The © 
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closed a normal condition of the bones. In reply to the 
question “Ts there anything else you would like me to 
go?” the answer was made by the accompanying physi. 
cian, “ Well, what can you do?” The writer persisted 
in requesting to know what was desired, when the doctor 
said they wished to have her ready for active exercise in 
twenty days. When the author replied that she could be 
ready in ten days, the answer came “ Let us see how you 
do it.’ The following treatment was employed. The 
patient was seated upon the insulated platform and soft 
metal, twenty-two B. and 8S. gauge composition, was care- 
fully moulded oyer the swollen parts of the foot, and the 
wave current administered for twenty minutes. Follow- 
ing this the statie brush discharge was applied over the 
swollen and infiltrated area, when the doctor remarked 
“The swelling is going out.” The whole indurated field 
became softened in twenty or thirty minutes application 
of this modality. The static sparks were then applied 
with the spark director below and around the internal 
and external malleolus, and over the anterior and pos: 
terior extensors and flexors of the foot, all of which were 
in a state of tension. 

When the patient came into the office her foot was 
strapped with adhesive strips. These were removed and 
not replaced. The patient went from the office, and down 
the steps with the crutches in her hands, and said her foot 
hurt her very little. The next day she returned walking, 
but with her crutches in her hands, lest she might need 
them. She was so much relieved by the second treatment, 
that the following day she returned without the erutches, 
and within ten days she was able to resume her usual 

gymnasium work. This case was complicated by 4 sciatic 
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involving the nerve both at the sacro-sciatie 


neuritis . 
and in the popliteal space, the result of the fall, Thy 
however were both promptly cured, and only slightly 
layed the recovery of the patient. . 

Vy, Yases of sprains which come under observation promptly 
after the accident are usually cured in three or four days 
by the method described. It was in the treatment of 9 
sprain that the writer first recognized the fact that stasis 
was an obstacle to be overcome for which nature required 
assistance, by removal in order to facilitate recovery, 
It may be said without compromise, that all sprains, where 
no severe injury has taken place of the ligamentous or 
bony structures of the joint, are promptly cured by this 
method without rest or strapping. The same principle 
applies to the treatment of all joint inflammations. 

In cases in which there are indications of toxemia or 
infection associated with multiple arthritis, the joint, 
lesions though symptomatic demand treatment similar t0 
that employed in the treatment of the sprained ankle, 
The main reliance, however, in the treatment of chroni¢ 
inflammation of the large and small joints, are the static 
sparks, directed to the soft structures of the joint avoid 
ing direct application to the bony points. These measures 
produce diffuse deep contraction, and when applied sue 
cessively to the infiltrated tissue, express or force out the 
accumulated rubbish from the lymph spaces; and by the — 
removal of pressure permit the restoration of cireulatiom: 
It may be said that there is in addition a coincident im 
creased blood supply induced by the stimulating ef 
us the spark discharge as well as remoyal of the infiltt 

ing products of inflammation. i 
The application of sparks, likewise, to the tense mu 
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€ = present with inflammation of 8 joint, 

r beneficial factor to the treatment of the } 
lieving the incressed. pressure in the joint on 

This tension is nature's effort to fix the joint, 
by produce a cure by ankylosis, Nature’s method 

ankylosis, and the surgeon or ortho 
pedist who employs the method of rest in these cases is 
e the same mistake. In no class of cases is 
contra-indicated than in arthritis except of 
r r joints, when ankylosis in the late cases is the 

nly probable cure of the condition. 

T management of rheumatoid arthritis, Still’s dis- 

md osteo-arthritis: The treatment of the joint in- 
of first importance; but in order to cure 

es, regulation of diet to the requirements of the 
al for the correction of the vicious processes uni- 

ly present in the alimentary canal demands coincident 
ion. They are the element of greatest importance; 
e they constitute the exciting causes of the condi- 

n. The internist however, who attempts to cure these 
ases by the employment of diet for correction of the 
intestinal derangements alone, except in the early cases, 
will meet with failure for the condition of arthritis whem 
once established, will require in addition the local treat- 
ment described. 

Injectious arthritis, including so-called rheumatism, 
tubercular, gonorrheal and septie arthritis, will be con- 
sidered in the chapter on the treatment of infectious 
di 

paee inflammations: Congestions of the non-infected 
type, include the congestions associated with dys 
orrhea, subinyolution, ulcers of the cervix, u 
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ovarian congestion, prostatitis, vesiculitis, 9 
These affections are managed with 


the non-infected inflammatory conditions. 
Dysmenorrhea and subinvolution are in a large per 
s associated with retroversion which 
of the engorgement, the natural 


This results in most cases in constipation and 
of symptoms and conditions associated with 
testinal putrefaction and auto-intoxication. When 
retroversion has persisted for a considerable time, 
es of the round ligaments may become so alt 
t it may nev ss 
ltone. It is often possible, however, after 
congestion and weight from the body of the 
for it to remain in proper position without the aid of 
normal supports. In all early cases however the m0! 


The remarkable facility with which these uterine 
gestions are relieved, must be witnessed to be ap) a 
by those who are not familiar with the principle of 
and effects of the method employed; because the 


from these newer methods are so different from the 


Perience with methods with which most physician’ 
familiar. This method has been employed. by the 
Since it was discovered by him in the way desci 
the previous chapter. 

Since the discovery, it has been our practice # 
these cases per rectum and with uniformly good | 
The metal electrode is placed with care so 
come in contact with the uterine body from 
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and is held in position by the patient or with an xray 
tube holder or other device; the patient reclining in q 

le posi ae me ane with the back towards 
the machine or in Sim’s position. The waye current is 
regulated as in other cases; the pain produced by a short 
spark-gap being the indication of the presence of conges- 
tion, and the evidence that the current is affecting a con- 
gested uterus; for if normal, it would not cause pain. 
With the gradual lessening of pain due to the relief of 
the superficial infiltration the spark-gap is lengthened 
little by little at each seance. A progressive improvement 
will be noted as in other cases by the daily increased 
length of spark-gap which the patient can tolerate from 
day to day. The treatments are administered daily for 
twenty minutes until it is possible to start the treatment 
with the spark-gap of three inches or more; after which 
treatments are given on alternate days, until within a few 
days of the menstrual period, when daily treatments should 
be resumed until menstruation begins; then treatment 
Should be discontinued. If menstruation has been pain- 
less, treatments may cease, or otherwise be continued 2s 
indicated. 

The prognosis as demonstrated is uniformly good; the 
only cases in which favorable results are not obtained are 
those of acute flexion, or actual stenosis. The usual so 
called stenosis associated with dysmenorrhea promptly 
disappears with relief of the congestion of the body of the 
ss Actual stenosis is probably not present i ae 

4 one to five per cent. of cases of dysmenorrhea; 


least, that is according to the findings of the author. 
When endometritis complicates the condition, the syste 


matic employment by the method of Dr. Massey, by ! 
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intra-uterine application of the positive pole of the com i 
stant current with an amalgamated copper electrode is 
indicated, applying it with from ten to twenty milliamperes a 
of current for from ten to twenty minutes! This method 
is employed for the purpose of destroying the unhealthy 
endometrium. By this method the electrical diffusion a 


Fic. 47, Common Metal Rectal Electrode. 


the mereury and copper salts into the lining membrane 
causes it to slough away, to be replaced by a healthy mem- 
brane. This treatment should be employed but once and 
carefully guarded as to dosage, so as not to create too 
extensive destruction of the endometrium, and should be 
followed by the systematic rectal employment of the statie 
current as previously described, 





Fic. 48. Author’s Rectal Electrode. 


Uterine subinvolution is treated in practically the same 
manner, but will often be effectually cured in from five 


to ten seances. In this class of cases no other condition 


eee ‘0 promptly and effectively to this method a8 
ae cases of subinvolution. They are, however, more ap 
© suffer from the derangements of the endometrium, a 


require intra-nterine treatment than the cases of sim) 
dysmenorrhea. 
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The usual electrodes employed in these 

tal treatment is indicated, is the 
Sana shown in Fig. 47, or the anth, 
‘mployed in the treatment of prostatitis, 
js, and an electrode designed by Dr. Asnotg 


19. Curved Electrode Designed by Dr. Arnold Snow. 


is curved as shown in Pig. 49. These electrodes have each 
their special indication and are designed to give as certain 


as possible with the parts treated. 
subinvolution or dysmenorrhea; complicated 


1 Vacuum Electrode. 


‘| ulcerations or an edematous condition at a 

'S best to employ with each seamee am ee 
‘uinutes application with the direct YaeuBas Ge 

With a two to four ineh spark-gap employing 
Fig. 50. These 


~ *aginal vacuum electrode shown im 
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electrodes are made in various sizes, and when used g 
described, the results of treatment are satisfactory. 4 

Urethral caruncles are treated in practically the same 
manner, employing a glass (Fig. 51) or metal urethral 
electrode of a size which will cause a moderate degree of 
dilatation employing the direct vacuum tube current op 
the wave current. Many of these cases will be promptly 
cured by this method. Others in which there is a growth 
of hyperplastic tissue, will resist treatment, though in 
most cases the symptoms are very much relieyed. 

In cases of marked vesical irritation the treatment 
with a metal electrode placed just above the pubes affords 


Fis. 51. Glass Urethral Electrodes. 


prompt and remarkable relief in a large percentage of 
cases, 

In ovarian congestions the symptoms of pain, often 
designated as ovarian neuralgia, are usually promptly 
cured with the relief of a subinvolution or dysmenorrhea’ 
which is apt to be the cause. In some cases, however, the 
pain may persist, indicating persistence of congestion. 
these cases, the application of the static wave current 
@ metal electrode directly over the offending organ 





THERAPEUTICS IN Typy AMATO 


os of simple inflammation effect th 


ngestion. The operator shonld be es 
cong * 

n infection before employing the Wave © 
a 


to ‘1 
attered. E mvTent est it by 
vaginismus is usually Promptly 

Bi: into the vagina race i ae tena 
readily pa mployang each Subsequent, day a | 
and employing the direct vacuum tube current 
to four inch spark-gap. 

Prostatitis as treated by the author’s hag 
a way to the relief and cure of one of the most distressing 
conditions of the male sex, 

Inflammation of the prostate gland, or Prostatic hyper. 
trophy so-called, arises from numerous causes; and cannot 
be attributed to anything vicious in the life of the indi- 
vidual, though gonorrhea is undoubtedly the most pro- 
lifie cause. Bruises upon the perinenm, as obtained in 
horseback riding and bicycle riding, and other mechanical 
effects, contribute to the early institution of an inflamma- 

and as in other inactive sites, the inflamma- 
1S prone to increase, enlarging the indurated 
'n prostatitis the inflammatory process once begun, 
is disposed to greatly increase. Oceasionally a neoplasm 
fibroid tissue develops in a gland. This condition how- 
“ver has been found. but infrequently. In a previous aa 
eRe the writer stated that hyperplasia Was aps 
often Present in these cases, and would prevent a sien 
Ut Of the gland to normal. More recently, bade re 
Hi: ‘o have been demonstrated in the pageant 
lang tt bY persistent treatment, even i with Gone 
Sands my be generally reduced to normal ‘ 
Plete ..) Soe of static treat 
te Teduction after two or three months x 
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These cases do not include the fibroma, : 
agnosed but three in upwards 
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ment. : 
the author has di 


cases, Li 
Tho prognosis in prostatitis, based upon the 


by this method is uniformly good except in 
cular or malignant ca In eases in which a fib 
is present, the relief is marked, though not complete, ; 
in these cases the Roentgen ray is indicated as an 
to the static treatment. Malignant or tubercular prost 
tis will be considered in the next chapter, : 

The method employed is practically as follows! 
patient is placed upon the chair, lying upon the side, 
the back to the machine as shown in Plate V. The 
trodes shown in Figs. 47 or 48, are either held in posi 
by the hand of the patient, or by an x-ray tube hol 
shown. Care must be taken that the electrode is 
contact with the gland, and in the median line. Tf]j 
laterally, or placed at an angle which will reach the n 
nerve trunks in the pelvis, on either side, pain 
induced down the course of the corresponding nerve, 
will indicate its position away from the median 
other cases in which the electrode is placed (00 
the rectum, the parts will be found very sensitive? 
extremity. Care should be taken to place it just fare 
into the rectum not to cause pain other than from P 
upon the gland itself. In cases, when the elect 
applied directly to the vesicles, and the current # 
rather strong, a disagreeable pain may be induce 
testicles, which may remain for several hours. 
Promptly relieved, however, by the application 
light and heat. 

The rate at which the spark-gap is allowed 


results 
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+. one of the most important Points in the tech; i 
‘ae method of treatment. Tf the Spark-gap is qd; nique of 
a rate above 300 per minute, 


at & disagreeable pai 
apt to be produced due to an intense cont Vee 


parts The rate vai spark-discharge hese peek. hi: 
ed 300 per minute and 120 is to he Preferred. This 
cal : _) & means of very uniform Speed 
control; one which will permit of very gradual iner 
of speed. With each increase of the length of the spark. 
gap, the speed of the machine must naturally be relatively 
increased. If the resistance steps, in the rheostat of the 
direct current motor give too great variation, it is im- 
possible often to regulate the rate of discharge except 
ne other device be provided, which should be unneces- 
ry because with the direct current, in a properly graded 
it the control should be perfect. 

If the power, however, is derived from the alternating 
current, a mechanical speed control is the only, at present, 
practical means of regulating the rate of discharge for 
the properly delicate management of these cases, because 
it is impossible to regulate the alternating eurrent by any 
Present device to sufficiently delicate changes of speed: 
The size of the terminal balls of the discharging rods; 
should not be larger than one and one-fourth inches in 
diameter ; because, otherwise the contractions of the gland 
will he 


ex 
, only be regulated by 


too violent. 
after several days 


Tt will be found in some eases that 
i in z f sore- 
daily treatment the patient will feel a degree © 


of 
over stimulation 
‘ in it by the 
gland by the aetive gymmasties induced ae by, ag 
; ut. In th ises the treatment should ee 

“ortened, or the author has found thab the 3 


Ness f, z we : 
hess, following the adminis ration, due to 
of tt 


Curr, 
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tion of the current is less stimulating through the 

of a glass vacuum electrode employing the direct yg 

tube current, by the same aibenaie as for) the 
current with an electrode Spee to the one illustr: 

in Fig. 52. Improvement will be indicated by the in 

length of spark-gap that the patient will permit at. 
eet of the treatment from day to day—the longer s \ 
gap indicating the progress made in the relief of the condi. 
tion. When it is possible for the patient to bear a four 
inch spark-gap at the outset, as long as will ever he 


Fic. 52. Long Reetal Electrode. 


infiltrated prostates is remarkable, Usually within 
first week the frequent micturation is relieved and much 
of the bladder tone restored. The majority of cases are 
penmanently relieved within a month, though with som 
patients, in which the condition is of long standing, 
'S @ good policy to continue the treatments for EVO) 
three months with a view of reducing the gland to! 
normal size, which can often be accomplished and is desu 
able in all cases, thereby forestalling the possibility 
relapse. 
oe effect upon the prostate gland was disco 
e Writer when treating an intra-pelvic neurit 
large tender Prostate was discovered; and it 





ON aa 
following the ee that the < ; 
h softened and reduced in size, Tt w: 


i ‘as more 
after this effect was noted before it was broneiaat 
q 


e under observation 
from his great suffer. 


muc 


Heseee ning the writer to relieve him 
n¢ both mental and physical. 


in k 

ged sixty-three, began treatment June 15, 1901, 
ina e of great depression. He stateg that for fous 
years he had been obliged to rise several times each night 
to void his urine, passage becoming gradually more difi- 
cult and more frequent; and during the previous weeks 
the odor of the urine had become yery offensive, He had 
also been unable to retire at all at night on account of 
the necessity of continually rising owing to the vesical 
irritation. Examination of the urine showed the reaction 
to be alkaline, very offensive, and to contain quantities of 

q 
mucus as well as numerous pus cells. The treatment 
employed was the daily administration of the statie wave 
curent with a straight metal electrode a cut of which is 
shown in Fig. 47, for twenty minmtes daily, At the first 
treatment the pain caused by the contraction induced was 
‘0 severe that a current measured by a one inch ate 
Was all that could be employed. At the elose of the ae 
‘ent however, the spark-gap had been gradually J net 
‘ted to about four inches. The patient’s great ae 
“lief after the first treatment was remarked. After 1 
aa i i A iding urine with 
administrations the patient was vording ‘ 
“ter freedom and much less frequently, and : I 
acter of ty 2 i « itating and contained Jess 
*: the urine was less irritating ily for 

Pecipitate = were continued daily 
a ’. These treatments were week JODgCT 
wh, Weeks, and on alternate days for one W a 

cs 

" the patient's condition was so far improved’ 


daily 
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he was not obliged to rise at night nor to void urine a 
the day too frequently, and fps was discontinued, 
No other treatment was employed with the static 
current, except the administrations of veeical antiseptics, 
It is now more than nine years since this patient was 
treated, and there has been no retunn wheteversay the 
symptoms; and he has not ‘been obliged to ao nights to 
void urine, as it had been his habit with increasing annoy. 
ance for more than four years preceding the treatment, 
The results of treatment in this case aroused the writer 
to the importance and remarkable possibilities of this 
method of treatment, which has been followed by the sue- 


ced Vacuum Electrode, 


cessful treatment of upwards of 140 cases since the cure 
of this first cas 

very slight; and these cases have been promptly cured 
and remain permanently well. 

No work during recent years has given the <a 
Sreater satisfaction than the treatment of these i 
tunate patients; and the cordial support = a 
accorded the method and the grateful expressions 
Preciation by the members of the medical profession 
have become familiar with the method, has amply 
warded the author for the years of labor thet hes 


devoted to the development and advancement of 
therapeutic methods. 
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resiculitis care Should be taken to ay 
enough and far enough forward to isin eee i 
: icles. It is also possible in these Upon the 
to effect a normal condition of oe a8 in 
‘hitis apply the proper vacuum el partes 
the usual surface electrode, 


5 bei having 2 cone; 
as shown! in 93, holding 


. ave 
it first over the y, 

'ipper it 
of the gland, and gradually as the parts ae tie 


passing it further down, until the tenderness and indura- 
tion are relieved. It is surprising how effective this 
method is in relieving this distressing condition, A gland 
which is so sensitive that it cannot be manipulated prior 
to treatment is soft and painless on manipulation follow- 
ing a twenty minutes to half hour administration of the 
current. The spark-gap in this as in all other eases should 
be regulated to the toleration of the patient. 

In epididymitis the modus operandi is exactly the same 
and the relief is prompt and certain, employing the same 
electrodes in orchitis. 

In varicocele the indication is to relax the muscular 
tension of the internal and external rimg or the cana 

pressure upon the spermatic cord and veins is inter 

with the venous return, The author's method of 
‘eating these cases is either to hold the convex a 
of the rectal electrode shown im Fig. 48, oF 2 RIS 
metal bent so that the curve will conform wath be ae 
face over the canal, held in position with & Cees be 2 a 
Patient's hands. Owing to the pubic balsa aaa 
Necessary to thoroughly. moisten the parts aaa mesas - 
Re “int stinging of the short ores se 0 str c 
tons aaa contractions are relaxed, mene 

® return circulation through the i 


Up 
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In the early cases, before the vein is materially occluded, 
the effect is prompt and the cure complete. 

In a physician, while under treatment for prostatitis, 
a varicocele coincidently disappeared as reported by 
him. This case had been under treatment for prostatitis 
jn the office of one of the best specialists in this city, by 
massage without relief, and with a loss of ten pounds jn 
weight immediately before he came under observation. 
After three weeks the condition was cured by the author's 
method, as previously described, and the variococele had 
also disappeared, and he had regained the weight lost 
during the proc of massage and was also relieved of a 
profound condition of neurasthenia. 

Congestion and atony of abdominal organs. The effects 
of the static current upon congestion in the abdominal 
cavity, are the same as in other simple congestions; the 
induction of successive contraction of the respective vis 
cera, effects the elimination of infiltration and exudation 
with the restoration of the circulation and function of 
the parts. 

Malignant disease, tuberculosis of the viscera and other 
infectious processes are always to be considered in the 
treatment by the wave current and static modalities of 
abdominal congestions; for in any of these affections the 
application of these modalities are contra-indicated and 
their presence may often be determined by aggravation 
of the symptoms from the effects produced by one or tWo 
treatments when little or no harm may be induced except 
in pus processes which should always be excluded before — 
the wave current is applied. The age, history and 
dition of the patient at the time will generally assist 
excluding these conditions. 
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In parenchymatous and interstitial nephritis the i 
cations are practically the same. The Static nay 


Pit 4 Wave 
should be administered directly oyer the ki ae 


2 idneys, as 
scribed in a preceding chapter. The daily appealed 


an electrode six by eight inches oyer this region and 
employing a slowly discharging Spark-gap of eight or ten 
inches for twenty minutes will be remarkably effective in 
relieving the congestion and infiltration of an inflamed 
kidney, the seat of either type of nephritis. 

Hypertrophic cirrhosis of the liver can be very rapidly 
reduced, and the accompanying symptoms relieved, by 
the application of the wave current with an electrode 
over the area of congestion. If these patients will dis- 
continue the use of alcohol, and persist in the treatment, 
‘the prognosis as to recovery is excellent if instituted early 
in the case and beneficial in all cases. 

Enlargement of the spleen of malarial origin is fre 
quently found in patients living in the tropics. Dr. Con- 
dict has demonstrated beyond question the efficiency of 
the wave current in reducing the enlarged spleen in these 
cases, and restoring the patients to health. In these, as 
in cirrhosis of the liver, a large plate should be applied 
over the enlarged spleen, and the spark-gap employed 
should be long enough to cause marked contraction of the 
abdominal walls and underlying organs. It is very ques~ 
tionable whether the wave current should be employed in 
cases of leukemia, partaking so much of the characteristics 
of malignancy. 

In diabetes mellitus, the results are remarkable in the 
cases in which the lesion is of pancreatic origin from 
administration of the static wave current with a soft 
electrode over the epigastrium. Cures have Le 
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by such employment of the measure. When, however, q” 
high plood pressure is complicating the condition, it would 
an to be the cause; because the employment of ant. 
eondensation only has often effected complete disappear 
ance of the glycosuria during the course of treatment, 

Dr. de Kraft’s method by employing the pulsatory reson- 
ator discharges over the abdomen and body of the patient 
has been reported by him to be remarkably efficient in 
diabetes mellitus. 

Atonic conditions, which often result in congestions 
owing to engorgement and defective metabolism, are re 
lieved by the static wave current, radiant light and heat, — 
and the d’Arsonyal current by the direct method either 
alone or in combination. In these cases the wave current 
should be administered with a large abdominal electrode” 
and a slowly discharging spark-gap ; the rate not to ext 
120 per minute, and to be long enough to produce su 
cessive contractions of the abdominal contents. 


patients, are restored to normal by this method of t 
ment. 


Gastric and intestinal atony with impaired fun 
the excretory and secretory functions of the alin 
canal, with the consequent constipation, are re 
benefited by applications of the statie wave 
the manner above described. 

In constipated children and young adults no 
ment is necessary to relieve the condition, 
customary in these patients to also em| 
vibration and radiant light and heat. 
should be employed in the 
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stipation, arousing as it does to actiyi i 
a secretory functions of the slimentacy Golan 
In chronic pleurisy with adhesions, excellent result 
have been reported from the application of the static wave 
current over the chest wall. In these cases it is impossible 
to use so long a spark-gap as is employed over the ab- 
dominal cavity, and m all cases it should be regulated 

so as not to cause too great discomfort to the patient, 

In other congestions of the simple inflammatory class, 
wherever found, the static current is indicated as in num- 
erous es to be mentioned, employing them in accord- 
ance with the general principles of dosage. 

Phiebitis, has received ineffective treatment in the past, 
as is evidenced by the number of patients who appear with 
varicose veins. The treatment of a phlebitis by wet dress- 
ing with elevation and rest is most impractical; for these 
methods favor the process, fibrinous adhesions developing 
an eventual complete occlusion of the vein. 

The indication here as in all inflammatory conditions is 
to relieve the infiltration and congestion of the involved 
vein. 

The treatment is best effected by the application of the 
static brush discharge; for in these cases of superficial 
phlebitis, there is no occasion to employ the wave current 

or sparks. Furthermore, it is unwise to employ the wave 
current in these cases lest by too vigorous action am 

embolus might under some conditions be dislodged, whieh 

would not happen by the gentler application of ee static 
brush discharge which is fully as effective. It is 
author’s practice to employ first radiant light and 

over the affected area, and then to follow with th 
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until the indurated tissues are thoroughly softened. The 
limb should be bandaged in the intervals between treat. 
ment with some flexible material that will sustain and 
support the pi and prevent swelling of the parts below 
the obstruction, if the vein is partly occluded. 

In chronic phlebitis the same treatment should be em- 
ployed, and the prognosis is relative to the time that the 
process has been present; for here as in all cases of infiJ- 
tration, the organized exudation as previously stated will 
produce ocelusion of the vein. It is very oftem possible 
to restore the circulation in cases by this method of a 
year’s standing by persistent application with radiant light 
and heat and the static brush discharge. The author's 
success in these cases by the method described has been 
most gratifying. 

Varicose ulcers, result in most cases from an uncured 
phlebitis with occlusion of the vein. They are so often 
intractible by other means; but are promptly cured except 
in old and long standing cases, when a longer time is re 
quired. The ultimate result will be successful by the 
use of radiant light and the static brush discharge. Many 
of the milder cases may be cured by radiant light and 
heat alone but it will require a much longer time than 
the application of the statie brush discharge, because by 
the static brush discharge the induration surrounding the 
ulcer is promptly removed; and the circulation re-estal- 
lished to the margin, which, together with the stimulation 
of the tissues, promotes rapid granulation and healing 
of the ulcer. This will be the result in the treatment 

ulcers not of malignant origin. The author bas S 
fully treated lupus uleers by the same method 
Tule the x-ray should precede the brush d 
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In the treatment of ulcers where much oed, : ay 

: discharge should be applied ping = is 

area until it is softened; after pas whole in. 
F 1 be dressed, and the limb ba: ich the loa 
extremity to the parts above the ulcer 
in these cases is always good; and th x 
zs i prom) a 

which are cured is relative to the prea: Ne 

tent of the lesion. ry and ex- 


Ulcers of the cornea and eyeball may in most cases be 
e 


Fic. 54. Vaeuum Eye Blectrodes, Single and Double. 


cured either by the application of the static brush dis- 


+e over the eyelid, or the use of the vacuum electrode 
lied over the 


gap that will produce sensible, cas 
the eyeball. These cases, as all inflammatory conditions, 
Should have daily treatment until the condition has dis- 
appeared. 

Pterygium in the early stages may be PFOMPAY © 
by the same method of treatment as tat employed 
the treatment of corneal ulcers. It 38 
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» these dilated vessels contract and disappear: 


osis has not already occurred by adhesion of the adjacent 
walls of the canal, are promptly cured by the direet vacuum 
tube current through the medium of any vacuum electrode 
which will cover the course of the canal. The promptness 


with which this condition is relieved is most gratifyi 


compared with the method by dilatation and probing. 


Fic. 55. Variously Curved Vacuum Tubes for Nasal Treatment. 


Glaucoma in the early stages may be greatly benefil 
if not arrested, by the application of radiant light 
the direct vacuum tube current to the eyeball. The ‘ 
sion is promptly relieved, and the condition if kept 0 
close observation is arrested. This has been accoil ay 
in the case of a lady physician under observation 
author for about two and a half years, the field 
having been Sreatly enlarged, and the tension of 
ball is now absolutely normal. The case was 
by Dr. Valk of New York, and has been o” 





tion of Dr. Broughton also of New Y, Ea 
two yes while under treatment by the Behe 
Congestions of the nasal Passages are Mea 
lieved and the passages made free dy removal ieee! Tee 
filtration by the direct yaeuum tbe oman 
electrodes employed are the flat nasal = 


e and the eury, nasal 
shown in § and 56. The administrations are 
aily for from ten to fifteen minutes, the Tule in a 


Fis. 5 Eustachian Electrode. 


when this current is employed, until marked improvement 

is made, and then on alternate days. The effect of this 

plan of treatment is usually to leave the masal passages 

open, at least on one side if there is a deviated septum. 

The method should also be employed, in the author's judg: 

ment, after all operative procedures in the nasal cavities, 
“r the removal of the turbinates. 


1 Meatos of Bustachian TMs = 


Electrode for Treating Turbinates am 


Tn postnasal ulcers the direct yacuum tHDe pape 
electrodes variously shaped for adaptation? Lie ¥ 
Guiring treatment, are remarkably of ae 
the induration and healing uleerations: 
shown in Figs. 57 and 58, are often ey 


remote places in the nasal cavity. 





by an electrode d 


Roanoke, . a 
59. In the treatment of these cases 


nasal spray of an oily consistency and then applies the 
electrode far back in the nares for ten or fifteen minutes 
daily. The results reported are very encouraging, 


MACHLETT & 





Dr. Tice’s Nasal Electrode. 


Chilblains following frost bite are very promptly re- 
lieved by the thorough application of the static brush dis- 
charge to the involved parts of the feet until the infiltration 
and consequent soreness is entirely removed. The author 
has never used a method which has given such satisfaction 


Fis. 59. Dr. Arnold Snow’s Hemorrhoidal Vacuum Electrodes. Three 


as the static brush discharge in these eases. 

In simple ulcers of the rectum, the application of val 
tubes is always efficacious if the application is 
directly to the tissues surrounding the ulcerated § 
With the induration removed, these ulcers heal pt 

Pissure in ano is always es 
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employment of a vacuum electrode which wil] 
gistend the anus as the hemorrhoidal electrode 


slightly 
60, hemorrhoidal electrodes designed by whe in 


Snow, employing the direct vacuum tube ew 


Arnold 


: Trent fi 
fifteen minutes daily. The bowels should be kept loose pa 


five or six days to permit healing of the edges. The prin- 
ciple here as in other processes is, that the induration is 
removed from the edges of the fissure, when the surfaces 
rapidly heal. No better method ean be devised for the 
treatment of these distressing cases. If am electrode is 
used large enough after the first application to pass in 
and distend the anus, it is also capable of overcoming the 
anal spasm thereby greatly facilitating the healing process. 

In hemorrhoids the treatment by the vacuum or metal 
electrode is effective in all early cases associated with the 
removal of the cause. In) these cases the induration is not 
of an organic character, and the infiltration is promptly 
relieved and tone restored to the hemorrhoidal veins. The 
electrode shown in Fig. 59, was designed by Dr. Arnold 
Snow for the treatment of these cases. The shoulder of 
the electrode should be pressed firmly against the external 
hemorrhoids if present. ‘These electrodes are made in 
three sizes, and should be used with a view 10 distending 
the anus after the first treatment, in order to overcome 
the muscular spasm of the sphincter ani muscle. i 

Following operations for hemorrhoids the emplosinet” 

after the first five days of the same electrode as 15 beats 

the treatment of hemorrhoids, will remove the infiltral 

from the margins of the operation wound, promptly 

the suffering and discomfort of the patient with the 

treatment, facilitate the healing, and prevent 

formation of scar tissue and consequent nam 
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rectal canal. No more sane or sensible method can jj 
employed than this in connection with the surgery of the 
rectum. It is cordially recommended to the surgeon and 


his patient. 
Glass vacuum electrodes are generally used in the 
mucous cavities because they combine with the action of 
the current in addition to inducing contraction; a local 
antiseptic effect which is important in the mucous cavities, 
Contusions with or without trauma should be always 
treated on the same principle as sprains and other non-_ 
infected inflammatory conditions. The brush discharge on 
or about a trauma or the wave current brush discharge 
or direct vacuum tube current over a bruise will remove 
every evidence of soreness in two or three applications, 
It is of the utmost importance to apply these measures 
over bruises particularly of the female breast, to which 
are attributed so often the cancer which appears in later 
year f 
Eechymoses disappear with remarkable rapidity under 
the applications of the static brush discharge. The cellt= 
lar gymnastics induced in the tissues increasing absorp 
tion and elimination of the cells by the lymphatic eh : 
Following fractures or dislocations, the employment ¢ 
the static brush discharge over the swollen or painful s& 
tures relieves all of the pain and tenderness. When 
fracture is put up in thin veneer splints of wood, 
Possible to make the application through the di 
lieving the swelling and promoting a more rapid 
of the process. Particularly valuable is this in 
fractures i in the eueias of the joints in a ee 
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INFLAMMATION — 995 
The following case illustrates the i 
efficiency of these 


modalities in the treatment of severe injuri 


es. 
The author recalls a case of severe injury of the 4 
@ foot 


in W hich that member was swollen to above twice the 
natural size, and contused at two points, with ecchymosis 
extending from the toes back to within an inch or two 
of the heel, a heayy weight having fallen upon it. With 
treatment, this man, a laborer, was able to resume work 
within a week from the time of the injury and to walk 
within two days with but slight discomfort. The first 
application of the brush discharge to this foot, following 
the wave current, required forty minutes to soften the 
tissues, and at least half that time at each subsequent 
daily administration; the relief that was afforded how- 
ever, was ample reward for the time expended. Such 
results can be obtained, we believe, in no other manner, 
and probably the static brush discharge is better adapted 
for the treatment of superficial contusions than any other 
modality, In lieu, however, of the static machine, the 
resonator sparks from a coil are of great value. 





CHAPTER VIL 


TREATMENT OF INFLAMMATION CAUSED BY INFECTION 


Inflammation which is caused by infection can only be treated 
successfully by the termination of the infectious process, which 


is, therefore, the indication of first importance to be observed, 
Left to natural processes, infection may be limited by the 
walling in of the germs until they perish finally by attenua- 
tion and overgrowth in the limited space in which they exist, 
The pressure due to the limited cavity in which the germs de 
velop, causes pain during a suppurative process, and termin- 
ates the process finally with evacuation of the germs im the] 
direction of least resistance. This is the usual course of a” 
pyogenic infection. 4 
In other cases in which the inflammatory process is less 
active, as in tubercular infections, the inflammation may @& i 
tend gradually involving the surrounding tissues, 
broadening and enlarging the scope of infection. While 
latter action is insidious, the destructive action by the g 
and extension of the germs in the lower grades of infl 
tion, lead to more extensive disintegration of the strum 
of the region involved. 
The germs most commonly the sources of localized » 
mation are the streptococci, staphylococci, pneumococeir 
berele bacilli, gonococei, anthrax, the germs of typhoid 
and tetanus, and in the early stage of infection the § 
of syphilis, Most other germs act upon the orga” 
the production of a general infection from the ov 
236 
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LAMMATION 


come specific or localized manifestation 
i 08 do the 
exanthe- 


mata. 

Phe oul which favor the institution of an infections 

yrocess upon the organism, particular] 
Tooocote, stay loaoltaieam parine hicee strep 
tance or phagocytosis, which f, ripen Ee hi 
? ‘ a ‘avors the implanta- 
tion of the germs in a colony where they will not be promptly 
destroyed by the natural seavengers. Likewise, the restora- 
tion of the individual once infected is more speedy and prompt 
when the index of resistance is relatively high. Wright in 
his researches has shown that under certain physical condi- 
tions, phagoeytie activity and capacity to take up germs is 
greater while in other individuals they will take up many 
less when exposed to similar infection. 

Influences which undermine the general health and nutri- 
tion of the individual lower the index of phagocytosis, under 
which conditions an invasion will be more likely to take place 
and the process will be more active and less limited in extent. 

It is under conditions of lowered resistance that individu- 
als are much more susceptible to streptococci, staphylococecte 
and tubereular infection. In these eases of lowered resist- 
ance response to physical treatment is also relatively slow. 

The indication for the treatment of every case of infection, 
therefore, points first to the inerease of the individual’s re 
sistance, or capacity to wall off or bar the inroads of infor 
tion, which demand the improvement of general and: lose 
metabolism by systematic: regulation of mmbrition) witel it 

depend upon the éheervanse of auch a lmeeminyoee aa 
sanitary regime as wil and preserve the tel 
of the individual. For example in tul sone 

Ted to it sauat be fist discovered’ sud onrreole he 


keeping the patient out of doors in the fresh 
m is, 
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lation of diet and exercise and the correction of metabolien. 
as accomplished by efficient means including radiant light 
and the high potential currents are all indicated in persons 
whose resistance is lowered. When a fairly active metabolism 
cannot be maintained by exercise, such measures as radiant 
light and heat, the electrical currents, massage, or other means 
which arouse the functions must be employed to improve 
both the general and local activities. 

The means which are employed in the treatment of local 
infection, are (1) those which act directly upon the germs 
to destroy them, which is often possible when they are ac- 
cessible as when they are at the surface, by the employment 
of radiant light and the high frequency currents; (2) agents 
which while inhibiting or lessening the activity of they 


germs, co-incidently increase by the induction of hyperemia 


the activity and presence of phagocytes in the region of in 
fection, and may coincidently arrest the activity of the germs 
and (3) the use of means which arrest the proliferation of 
the germ processes as do radium and the Roentgen ray- 

The scope of this work is confined to the employment 
the high potential currents, but it is important that , 
ence be made from time to time to other measures which as 
sist in arresting infectious conditions by the local des 
of germs. 

The high potential currents, particularly those of high 
quency, are remarkably efficient in inducing hyperemia 
the tissues. Probably no condition plays a greater role 
from the point of view of increasing local tissue 
and local metabolism, than hyperemia with the pres? 
cidently of a greater number of phagocytes in the 


and for the induction of hyperemia no agent is 
as these currents. 





ment of local infection: 

vious chapter, AF 
The application of the 
yor energy to the su 


the surface mi a little d 
acuum tube dit 
ment of infection 

small boils and earbuncles 

 d’Arsonval current is 


ver the infected region, 


epth, and with greater cei 
n or other one pole eu 
The static direct vacuum t 
tube connected directly from a 
ne arrangement (Fig. 1), 18 


nitation indieates the b 
before a pus cavity is 


stage, and e 
made with the employ 
be borne by the pati 
‘nd is continued until 
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one or two days following the first treatment. There j i on 
danger when employing this method in the first stage of infes. bh: 
tion; but after approximately thirty-six hours, great care must 

be exercised, lest the infectious process may have developed 

so many germs that they will be scattered and the infection ex 
tended. 

The direct d’Arsonval method of treating infection presup- 
poses the induction of an intense hyperemia throughout and 
surrounding the region infected. The idea ,of considering 
the use of any method without the recognition of the factors 
which enter into the result, is too often the disposition of 
pioneers. That habit, however, always leads to confusion, and 
the adoption of empirical methods, which for the enlighten- 
ment of the student, is unsatisfactory. The principles of | 


recognized by all who expect to use it intelligently. 
Hyperemia in the tissues as previously shown, effects three 
important results; (1) the increased flux of blood through 
the tissues increases metabolism, both anabolic and catabolic; p: 
(2) it supplies to the tissues the needed nutrition for repair? 
and (3) it carries into the tissue with the inereased 
flux, a proportional increase of the phagocytes which last 
ercises the chief influence of hyperemia upon infection. 
other element to be recognized in connection with this 
creased flux through the tissues, is a tendency when t 
pillaries and arterioles dilate, to force the circulation 
the tissues; thereby when employed early resolving OT 
venting the establishment of local stasis. When o 
lished, however, with the presence of marked swe 
induration it is impossible to resolve stasis by these 
When a pus cavity is once established, a 
important réle until the pus is evacuated, after 7 





Ployment of radiant 
te, fav i “ 
the parts, This principle applies iss paris: bo 
-treptococcie and staphylococcic infections; whereas in the Joy 
grade tubercular infections, or other infections in sl j 
duration is not established to the same extent, the ae ; 
being much more relaxed and flaccid permit the circulation 
of blood throughout under. ler stimulus of any agent that 
produces heat and with it active hyperemia im the tise 
The vaso-motor reflexes provide that wherever the tissues are 
heated or cooled, there will be an inereased flow to the part 
with dilatation of the arterioles in the region so infected. 

The bipolar direct d’Arsonval method is employed for ther- 
mic effects with a current of the requisite amperage passed 
directly through the part involved. The tissues are thus 
heated to an extent relative to the amperage of the current 
employed and the size of the two opposite electrodes. By 
this method it is possible to affect deep seated infection, as i= 
the pelvis or liver, and is always indicated in such pee 
Tt must be borne in mind, however, that when an infection 
is immediately beneath the surface, it is better te SReEE ci 
vacuum tube over the site of infection as previonsly 8 
eribed, because the thermic effect of the direct dArout 
current is, as a rule, more marked at a point about arene 
tween the two electrodes; but when the vacuum Be sed 
ployed at the surface, the hyperemia will be more 

there also. : 

The treatment of otitis media, 

Processes in the frontal sinuses 18 

when treated by prolonged applications 

heat from an intense radiating source. 

light of a fifty candle power e 


and high frequency enrreni 
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h to require moving about to prevent discomfort to 
patient. In these cases the application of the high freq 
current with vacuum tubes are probably not so effective as 
light, but may be alway: idered as congeners in the treat 
eat of these cases. Radiant energy undoubtedly penetrates 
jeeply into bony structures than the high frequency _ 
currents, and is more effective as a means of inducing hy “4 


peremia in these 4 


rect d’Arsonval method with one electrode placed immediately 
above the pubis, and the current passed directly through the: 
pelvic structures for twelve to fifteen minutes, when metal 


cous membrane as the vacuum tube discharges do. The 
rent when employing the vacuum tubes should be used wil 
a volume that can be tolerated at the rectal side, The d 
age in the employment of the direet d’Arsonval current 
most cases, must be regulated to the thermic toleration 
the patient, which will as a rule not be so great ¥ 
vacuum electrode is used as previously explained. 

In abscess of the liver, or appendicitis, chronie or 
the same principle of application is employed as im the 
ment of pelvie infection, though it is often better i 
cases to employ two metal electrodes at opposite sil 
& manner that will be certain to convey current th 
around the infected parts, . 

In adenitis, either tubercular or streptococcic, the 
neney current by the bipolar direct d’Arsonval 
be employed following a series of applications 
Fay—applying the ray until a n 





OF INFLAMMATION 
| then persisting with the hy, 
the high frequency current 
parts involved. By this methoa i 
od it is i 
rrest or abort these eases with few tars nae 
ions as a rule being due to want #3 the ex. 
I of thoroughn ; 
nique. ess in tech. 


In pulmonary tuberculosis, the indications, as i 
‘ ¥ re’ 
are to improve in every way pena tie tit 
re i i : 
ism and nutrition of the patient, and when th 


5 : : ere is an asso- 
ciated high arterial tension, to employ the auto-condensation 
method both for the effects upon blood Pressure and general 


metabolism. Following a series of irradiations with the x-ray 
over the lungs, the employment of the direct d’Arsonval cur- 
rent, applying on alternate days a large metal electrode over 
the chest in front, and a vaenum electrode over the back, 
moving it about over the surface regularly, changing the 
sites of application on alternate days, so that the metal plate 
and vacuum tube are employed alternately front and back 
on the chest wall. The hyperemia, deep and superficial, im- 
duced by this method following the xray favors the destruc 
tion of the local infection; and with these applications ue 
patient’s nutrition and appetite steadily improve, Wrly a 
responding improvement in general phagocytosis, OH 
cess is arrested. bat 

There is no doubt that in these cases the SPPUESIOE if 
radiant light and heat and the high frequency 


= ii whel i 
a decided action upon the blood, eixen mune of hen 


ested, 


of the skin is present—inereasing 

bin, and by the stimulated activity of 

glands ridding the blood of deleterious | 
In cold abscesses there is probably 

these applications, though it is 
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with the increase of general resistance by the employment 
active measures, whieh improve general metabolism and nuta 
tion, that they may to a degree effect the absorption of 
accumulated pus. i 
In tubercular and other infectious types of arthritis, iq 
which the germs are present in the joint, the most effective 
method of treatment is the application of the bipolar direct 
@’Arsonval current either by the application of two metal 
electrodes or one metal and one surface vacuum electrode p 
ing the current directly through the affected joint, with a cur 
rent capable of producing a temperature sufficient to cause ay 


tio’ s the induction of hyperemia and 


in the tissues is remarkably effective in the early cases i 
bringing about the restoration of the joint. 

These administrations however, should be preceded by 
ties of x-ray irradiations; when radiant light and heat 
also be employed in conjunction with the high frequency 
rent. The x-ray should be employed until there haye b 
enough regulated short exposures given on alternate day 
produce a commencing dermatitis, when the agents 
duce hyperemia should be employed daily, and with 
until the joint is well and every sign of infection is Te 

In tubercular adenitis practically the same routine 
Ployed as in other tuberenlar inflammations, employi 
xTay on alternate days with ten minute exposures: 
usual intensity of x-rays until the glands disappear, 
matitis occurs; when, if the bipolar d’Arsonval eur 
Ployed with a surface electrode of metal back 

and & Yacuum clectrode over the gland, r 
e ‘ia in many e 
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measure is more effective j 
™ any class 


of “onditiong 
=-Tay is 
ae Frequency oe 


le the xray is effective when used gj. i 
i frequency current js cools ad ne 
e first irradiation, the functions of the 
ired than if the Boe 
red. 


1 tubercular affections wherever Present, should be 
on the same general Principles as in the treatment 
bercular arthritis and tuberenlar adenitis, 
In gonorrheal arthritis, in which the Propagat- 
some foci of active infection, of which ‘the joint is 
ie manifestation, the indication is always to relieve 
| infection. In chronic cases this is as a rule in the 
esicles prostate or yern montanum. Tf so the application 
of the bipolar direct d’Arsonval current with a glass Mack 
electrode (fig.42) placed against these structures, a 
al electrode above the pubis for ten or Bfteen, baa 
‘ollowed by fifteen to twenty mimmfe a the jstane ero 
int against the prostate and) yesteles a Lang ae 
formly effective, brent: 
The high frequency current should be applied 
“* Which will produce as anuélheat pp 
ing an “ncomfortable sense of heat im the 
these conditions there will be a eas 
in most cases the patient will perspire: 
1 some cases it may be ne 


tion of the high frequeney 
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through the urethra which may likewise be the seat of 
fection, and sources of the toxemia. In most eases) howeyagl 
the condition will be relieved by the rectal application, 

Cases that have been crippled for weeks and months arg 

ly relieved and cured by the combined method, which 

in applying the vacuum electrode by the bipolar meth: 
od with the direct d’Arsonval current placing a small metal) 
electrode over the pubis and a glass vacuum electrode in the 
rectum, followed by a twenty-minute application of the statie 
wave current with the metal rectal electrode placed well up 
in contact with the prostate and vesicles. The direet vac 
uum tube current is also efficacious when employed in con- 
junction with the statie wave current in these cases. ‘ 

Reports have also been made of numerous cases in which 
the wave current alone has cured these cases. On general 
principles however, the hyperemic and antiseptic effects ‘ 
the vacuum tube currents add another promising element 
the treatment of these cases. 

Tn acute epididymitis of gonorrheal origin the follo 
method is remarkably effective. Apply the vacuum tube 
rectly over the site of the lesion and have the patient 
in contact employing the direct vacuum tube current Wi 
an ordinary surface electrode or what is better one ha 


manner in two or three applications: the relief 
the first application is certainly remarkable. The 
should be applied to the tender surfaces over the i 
moving it about until the part is softened and not 
tive to manipulation at the first administration. 
in which the patient is seated should be p 

angle with the static machine, that the e 

Wire will not come in contact with the 
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arms during the administration 
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uum tube holder the electrode sho 
the other hand with a towel betwee, 


n t] 
k gap should be lengthen —s 


can be tolerated by the 


until little or no pain is causeg 
a long spark-gap is discharging, 
in medicine that will more favo; 


ably impress the Renitonrin. 


ury surgeon than the treatmen idymit:. 
ary lymitis by this 


method. 

Acute and chronic appendicitis may often be treated a 
relieved by the employment of radiant light and heat and the 
direct d’Arsonval current, employing the same principles and 
methods of treatment suggested in the preceding paragraphs, 
It is well in the chronic cases to precede the treatment for 
the induction of hyperemia by the x-ray following very much 
the same routine as in the treatment of tubercular arthritis 
The results are quite remarkable and in the majority of cases 


of chronie appendicitis it is possible to restore the parts #9)” 


tormal or a fairly healthy condition, Tn a great many cites © 
of acute appendicitis, five or six daily applications bers 
light and heat of twenty to thirty minutes se 
tively arrest the process as will be evidenced by the 23 
temperature, relief of muscular tension, eae 
These results have been obtained by the aA: 
that he feels justified in recommending thelz 

In salpingitis, pelvic cellulitis, and pye 
of the direct d?Arsonval euxrent and 
“re often most remarkable and im #he 
rest the active processes, and in elromie 


in conjunction with the Roentgen Bai 
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conditions, will often produce results which will 
the necessity of operative procedures. 

In infectious conditions often present in the mesentery 
colon, the effects of the direct d’Arsonval current and rai 


light and heat are likewise remarkable, altering the inf 


tious process and co-incidently quickening the processes of met.” 
bsorption. There are probably no means whi 


ion of radiant light and heat and the high freque 


currents. 





Tuk METHOD OF NEFLEUVATION Orme 


FULQURATION 


The application of a high froqueney Aischa 
point W ath a current of sufficient energy to deg 
was first described and instituted by Dr, 
Paris, France. He employed th 
of epitheliomata, 
it, Kaeting-Hart, 
ction with the operative treatment of cancer of the 
ith a view to prevent secondary recurrence by . 
knife with the application of the same method designated 
process as “fulguration,”” giving the original investigator no 
redit for the originality of the method. ‘His associations 
a surgeon led to the adoption of the latter name 
cnation of the effect and not of the method ; the 
being a hot effleuve discharge and the effect one which 
lates burning, ; i 
The process of effleuvation may be applied: 
crant effect or as a desiccating agent as de 
the discharges in one ease destroying the 
chemical decomposition of heat, and the of 
plying the current with sufficient strength 


~~ 
“Oscillatory Desiccation in the Treatment’ 

iad Minor Surgical Conditions. A New 

Philadelphia, Pa., Journal of Adres 
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sis. When thermic application is made in the tissues, above 
73° C. coagulation-necrosis is induced. 

Another method which to a degree stimulates efflenvation in 
its effects, though not in the methods of application, js the 
passage of the direct d’Arsonval current through the tissues 
employing a large indifferent electrode of metal from one tem 
minal to the surface of the body and a very small operatiy 
electrode from the other d’Arsonval terminal. By this method 


employing operating metal electrodes of different sizes vary- 


ing from that of a needle to an electrode having a surface of 


Fis. 61. Dr. Cannon’s Effleuvation Electrode. 


one or more millimeters in diameter, it is possible to locally 


destroy tissue by the induction of coagulation-necrosis. 
Tn the application of these different methods, the effect is 
practically the same, the 
the growth is very 31 
Ploying electrodes d 


lesigned to get the desired degree and e 
tent of 


destruction by the application of the long eu 
electrode to the tonsils, renders the process a very easy 
to employ.’ Cute) are ‘shown Here @esaee eee designs of 
struments for making applications by this method. 

The Technique will depend somewhat upon the app 
to be employed, Tn connection with the small 





THE METHOD OF EFFLEUVATION 


frequency apparatus, or the resonator of a ttatie f 

the Ruhmkorff coil the operator should test the pre 
the current upon his hand before beginning the oe 
The possible spark length should not exceed onesi: aa 


one-eighth of an inch, and the current strength or amperage 


should be regulated to the demands or intent of the operator 


to meet the indications. For small superficial 




















Fic. 62. Wappler Fulgurating Electrode. 


growths, it is not necessary that the current should be of great 
energ 

The area to be treated should be well cocainized either by 
the introduction of the cocaine by the hypodermic, or the 
ionic method, or by direct application to the mucous sur 
faces of a 10% solution. 

The dosage or extent of the application to 4 particular con: 
dition is largely a matter of personal experience, BYOY OF 
erator should acquire his technique by begimning wath 
treatment of superficial skin conditions. 
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Alternating Current. One which flows al i ite a6 
tions usually so quickly that it is pedis cl a pose = 
speed of alternations is expressed in frequencies, 'y- The 
Am-meter (or Ampere-meter). 
or arbitrary divisions, to indicate 
current passing in a circuit. 
Amperage. Strength of the electrical current expressed in amperes, 
Ampere. The unit of density, or quantity, or strength of an electrical 


current. 

Anaphoresis. The transmission by ionization 
into the tissues, applied from the positive pole. 
Anion. A term applied by Faraday to that element of an electroly 
which in electrochemical decompositions appears at the positive pole, or 

anode, as oxygen or chlorine. 

Auto-condensation. A method of administering the @Arsonval current 
to the patient upon a couch having an insulated cushion underneath the 
entire length of which is a metal condenser plate, connected by a metallic 
conductor to one end of the d’Arsonval coil, the patient being connected 
to the other end. 

Auto-conduction. A method of administering the d’Arsonval current 
with the patient standing or sitting within a large solenoid which is 
connected at its ends to the two terminals of a d’Arsonval solenoid; the 
magnetic lines of force passing through the body of the patient, who 
becomes a conductor of the electric currents induced thereby. 

Brush-discharge. In electrotherapeuties, the discharge, disrupto-con- 
vective in character, peculiar to the passage of an electrical current 
through resisting substance as a glycerine tube or damp wooden pe 
which produces a discharge which causes a sensation as pie? aed 
when it comes against the skin of the patient. This term is aa 
in clectro-physies to similar discharges in air or gases, from any 
potential source. 

Capacity. The property by which a given body will take and hold 
an electrical charge. a 

Catephorenie!| Hine tecaeaaen by ionization of electronegative 
into the tissues, ii e 

Cathode. The negative or antipode of the anode element in an elect 

couple. 3 a 


An instrument, calibrated in 
5 0 ‘amperes, 
the strength, density or g tity of 


of clectro-positive bodies 
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* ified particles passing in the af 
coconut sabe nea ae cathone 1 the antlccthedg taal 
Sine ‘the direction of the electrical current flow. The manifestation 
of the cathode stream has demonstrated the error of the long-recognized 

view, that the electrical current passes from positive to negative, it 

now understood that the current passes with the cathode stream in the 
ite direction. 

aan ase name given by Faraday to the element or elements of an 

electrolyte which in electrochemical decompositions appear at the negative 

pole or cathode, as hydrogen. | 

Circuit-breaker, An electro-magnetic device actuated by excess of eur. 
rent: in some cases used instead of a fuse; a switch. 

Condenser. Any apparatus by which electricity can be accumulated, 
usually consisting of two conducting surfeces, separated by a non-com 
ductor; as the Leyden jar, or metal plates separated by glass or mies 
insulation. 

Conductive Discharges. Discharges of an electrical current through @ 
metallic conductor to the patient. 

Conductivity. The capacity of a body to conduct a current. The best 
conductor is that which offers the least resistance. : 
Convective Discharges. Discharges from a high potential source which 
pass in the form of visible or invisible streams of electrical energy through 
the air to the patient; as the static spray and breeze. i 

@Arsonval Direct. A method by which the current between the opposite 
terminals of the d’Arsonval solenoid are passed directly through the 
patient between two electrode: 7 

Arsonvatization. ‘The administration of electricity by the method off 
Prof. d’Arsonval, employing the d’Arsonval current with either the auto: 
conduction, auto-condensation or the direct bi-polar method. 

Detonating Chamber. A muffler surrounding the discharging balls 


& static machine or resonator for deadening the sound of a spark 
charge. 


Dielectric, An insulating substance through or across which é 


ng by induction without conduction—as the walls of @ £ 
Jar, the insulating cushion of an auto-condensation couch, oF an Biri 

Direct Current. A current flowing in one direction. It may be | 
stant pulsatory, 

Direct Vacuum Tube Current. A current administered from 
Hd “ static machine, the other pole of which is grounded, and — 
iy the discharging spark-gap, with which vacuum electrodes a 
instead of the metal electrodes employed with the statie wave 
which is administered in a similar manner. 

Disruptive Dischars i 

7 ‘ges. Electrical discharges 

breaking down the diclectrie airgap; static 


force is act 
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Disrupto-conveotive Discharges. ‘The stati -discha: 
lates both the convective effleave and the aurea ae 
Dry Heat. In contradistinction to moist heat, heatey any Soa 
in an apparatus designed for the induction of hyperewi which on accoeey 
of dryness rapidly absorbs the moisture of perspiration from the skin i 
the apparatus during os administration, ventilation in fea 
apparatus is necessary lest the air becom : 
patient perspiration. “taporation of the 
ifleuce, also effluve. A convective 
rent through a dielectric, 
Efflucation. A method of applying an electrical 
by an eflleuve for the purpose of destroying red; 
‘eetricity. “A material agency which, when in motion, exhibits mag 
netic, chemical and thermal effects, and when at rest or ¢ motion exerts 
a force upon other electricity. Recent investigations indieate that it is 
diserete or granular in nature and there may be two kinds, namely 
positive and negative.—Sheldon. 
To cause electricity to pass through, 


discharge of a high potential cur- 


discharge in the tissues 
lundant or diseased tissue, 


To charge with 


Blectrize. To make electrie, To electrify. 

Dlectro-cautery. An apparatus for cauterizing tissue consisting of a 
Platinum wire in a holder which may be heated to a red or white heat by 
4 current of electricity when connected in the circuit, 
Electrode. A medium used between an electric conductor and the object 
to which the current is to be applied. In electro-therapy an electrode is 
an instrument with a point or a surface from which to discharge current 
to the body of a patient, 

Electrology. The department of electro-therapeutic science which treats 
of the phenomena and properties of electricity. 

Electrolysis. The electrical decomposition of a chemical compound; as 
of the electrolyte into its constituent parts by an Sete a 

Hlectrolyte. A compound which is decomposible or is subjected to 
composition by an electrical current. 4. J 

Electro-motive Force (E. M. F.) That effect Lauer's jaotuan 
Which, upon closing a cireuit, determines the flow ee eat “artis 
Place to another, giving rise to an electrical current. Epon pene 
clectrical current is directly proportional to the Se ee 
inversely proportional to the resistance (Ohm’s law)- he 
is measured in volts, : 

Electron. A particle of electricity of infinitesimal seem ' 
‘ight hundred times smaller than the atom of Dre eee as ‘that 
been resolved the negative electrons. It has been aaa 
are no positive electrons; but the tendency of modern # 


Nit 
Prove this notion. 





GLOSSARY 


Blectro-negative. Repelled by bodies negatively electrified, and attractad) i 

by bodies positively electrified. bie hig i 

Electrophorous. An instrument for obtaining static electricity by meang 

induction. 

iia ash A mixture of sulphuric acid, bichromate of potash and 
water, used as the liquid for batteries in which zine and carbon are 
the elements. 

Blectro-positive. 
ee Sais positively electrified. 4. 

Blectro-static. Pertaining to statie electricity. 

Electro-therapeutics. Treatment of disease by means of electricity. 

Electro-therapeutist. A physician who studies or practices electro. 
therapeutics. 

Electrotonic. Of or pertaining to electrical potential, 

Electrotonus. Of or pertaining to electrical potential. 

Frequency. The rate of oscillation or alternation in an alternating 
current cirenit, in contradistinction to periodicity in the interruptions 
or regular variations of current in a direct current circuit, 

Fulguration. Destruction by flashing or sparking or similar applica- 
tion of electrical heat. (See Effluvation.) 

Fuse. A device comprising a fusible metal the conducting capacity of 
which is predetermined and which fuses through heat generated by the 
Passage through it of exeess of current. It breaks the cireuit and so 
Saves an apparatus from overload. Convenient forms are mounted in) 
plugs; or between hard metal ends confined under serew-heads, 

Galvanic Current. That produced by a chemical battery. 

High Frequency. The rate of alternation or oscillation in an alterna) 
ing current circuit, exceeding the rate at which muscular contraction 
ceases; approximately 10,000 per second. 2 

Hypertension. Excessive tension, In medical usage, an arterial tension | 
above normal, Ri 

Impedance. The opposition to eurrent flow which is the sum of 0 
resistance plus apparently additional resistance due to induction. 

Insulation. The state in which the communication of electricity to 
bodies is Prevented by the interposition of a non-conduector; 


smatarial F substance which insulates. Insulation is measured im 
ohms. 


Inductance. 


“ds The apparent resistance due to induction in & 
specifically, 


to coefficient of self-induction. 


That which insulates; specifically, a substance or bod 
interrupts the communication of electricity or heat to surrounding 
& non-conductor; 


nae anything through which an electrical current 
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Interrupter. A mechanical or 
ing (closing and open 
cireuit of the pri 
apparatus, 
Inverse Current. An erroneous . MUA 
in an electric circuit, in Oesiton 0 the fon ayaa natin, r 
at the instant of closing the eireuit. Tent established 
Jon. One of the elements of an electrolyte, 
going clectrolyzation, 
Tonio Medication. Totiention| Gr | teanamsuga gp 
ions into the tissues ty am electsic camer 
Magnetic or Electrical Field. ‘The span i 
Potency of these influences is effective. “P&C? Within which the 
Farad. The unit of static charge eapacity, 
Uiticammeter, or Milliampere-meter. Ax. énati 
milliamperes to indicate the value of small 
battery or coil, or transformer, 
tory work. i 


metallic or organig 


ting high frequeney cur 
be understood that the readings are really the product of relative current 
h and frequency. ‘The indications are the effest of temperature 
tions on a wire, the temperatures being affected by the amount of 
’ epresented by the current. In the standard Gaiffe meter the 
ings of electro-therapentie instruments are often arbitrary, and there- 
fore, while they are relative and useful, they are not standard, 

Milli-ampere. 1/1000th part of one ampere. (See Milliampere-Meter.) 

Modality, In therapeutics, a method of application, or employment of 
any physical agent. 

Motor Generator, or Motor Converter. Forms of a rotary ae 
comprising a motor driven by electricity from an outside Rhee 
motor being coupled to a dynamo which being riven generates pea 
current. The driving current may be of alternating character pee 
Benerated current continuous, or pice versa; or the a i 
sed to change the voltage, or amperage, or frequency, oF Pl 

his ri 3 endi the motor and dynamo 
t by means of differential windings on iad winding 
; Sometimes a motor-generator has the different aly 
ne core with two commutators, or sets of collecting rings. beocavh 
: i current which may be 

Morton Wave Current. A high potential static etireen (suicceeeaae 
of oscillatory or pulsating character with intervals 
°scillations or pulsations, and rise and fall’ of PRP The 

5 current ia 

Ohm. Practical unit of resistance opposing offered. by. 

chm (Paris Congress of 1884) is the resistance ‘ 
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258 
. 106 centimeters high and one square millimeter in cross section, 
mereury 106 ooitthe resistance of 100 meters of No. 8 telegraph wire 
* vhmte Law. ‘The strength of the current varies directly as the applied 
oom tive force, and inversely as the resistance of the cireuit; or, 
electro-me ed in amperes, equals the electro-motive force, in volts, 


the current, expres: : 
: = 
divided by the resistance in ohms (C=Y) 


Oscillating Current. A current alternating in direction, and of either 
incre: or decreasing amplitude or amperage. 

Oscilloscope. An instrument, in the form of a vacuum tube, used for 
indicating by means of light, produced when passing a current through 
it, whether the current is unidirectional or alternating. 

‘Qudin Current. A unipolar current of high frequency administered 
from a solenoid “ step-up” attached to one end of a d’Arsonval solenoid, 

Parallel or Multiple Arc Windings, or Connections, are distinguished 
from series connections, in that they are individually and directly con- 
nected from one main conductor to the other and are supplied with 
current separately and simultaneously instead of successively. 

Periodicity. The rate of rise and fall or interruption of a unidirectional 
current, in contradistinction to the frequency of an alternating current. 

Phoresis. Ionic transmission of bodies, electro-positive or electro-nega- 
tive, into the tissues. 

Potential. The condition of electrical tension in a body, manifested 
by the production of electrical effects in other bodies of different potential, 
or in a different state of electrical tension. When two bodies of dif 
ferent potential are brought together a eurrent passes from the high to 
the low potential until the two are of equal potential, when electrical 7 
action ceases. In common usage in medical literature instead of voltage) 
when the electrical tension or pressure is high. 

Pulsating Current. A unidirectional current with a rapidly Y 
value in amperage, the rate of which is designated periodicity. 

Radiant Energy. The energy exerted by radiating lines of light i 
the ether, comprising in therapeutics the Roentgen ray and the vis 
and invisible spectrum, 

Resistance. The opposing influence of a body (solid; liquid or ga 
to the expenditure of electrical potential. It is expressed in ohm 
Nae of resistance will permit the flow of a current of one 
manaa ® Pressure of one volt. The effect of the 

nergy in resistance is to make it appear as heat. 
Resonator. A device for increasing and regulating the 
3 it consists of a sei 





between the convolutions, and ji i 
as desired. (See body of work.) 

A device for introduei 
usually so constructed as to 


to 200 ohms, by inserting 100 ohms additi 
Rheotome. An instrument for antomati 


ing and breaking a current: an interrupter 
control. 


‘onal by means of a 4 5 
cally and rhythmatically mak. 
with an adjustable speed 


























Fic. 62. ‘ 
i i Nuts; 3, B 
1, Pole Pieces; 2, Pole Piece Washers and ae 
Balls; 5-6, Junction Piece; 7, Large Balls; 8, Slide 
Connector, Hook, and Plug. ee 
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Rhumkor7’ Coit. A form of transformer of interrupted direct current 
low voltage, to a current of high voltage with varying cha ; 
Sess tee tue Wake ee rere Primary cireuit or upon g 
eee rapidly changing values, or upon other erouit ag 
primary ; 
DSi ise piece eee in which the current traversay 0p 
e 60 a 


4 _ SR 
7] ' 1 





a \ Vf 9 
f 
| 




































































Fic. 63. Parts of Statie Machine. 


x i tee 
AF, Stationary su B-G, Comb Holders; C, Window 1 
or Vertical Spaae betsseas Stationary Plates; D, Shaft; E, 


ing Rod; H, Long Comb Holden ; I, Straight Plates; 

Papers Armature: ‘Ke Short. Comb Hokies ‘Supports; L, S 

Uprights; M, Stationary Support 

R Charger Brush Holders: Ee Charger Hub Nut: 
2 ager Comb Holders; Charger Brush 

Shaft; U, Charger Hubs. he 
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Short Cirowit. Cutting out the whole re fi fer 
by bridging it by a path of relatively low of an slectri 


low resi ga, 
is bridged, and “tt part of St Tbeyuad fue helage ooy 2 ee 
bridge is called a dead shortcireuis dead, the 
usoidel Current. An alternating current Giagrammatically 
by a true sine wave curve. = 
t Gaps. Arrangement of points or surfaces between whi 
may jump. i Ne & Soa 
measure of very high potentials. The AL pe pene 
000 volts for the first imch in dry clear air 
Tesla Current. A current of enormous frequency i 
Y low amperage, administered through one conductor with each, 
(See body of work.) 
ormer (or Static Transformer). 


of 


age and amperage of alternating eurrents (only). An ideal 
iency) transformer having its primary and secondary windings 
in the ratio of 1 to 1000, would change a primary cor 
£ 100 volts and 10 amperes transmitted to its primary, into a 
trent of 100,000 volts and 10 milliamperes. A closed-mag- 
is one in which the iron magnetic core is formed into 
on iron circuit. 
onal. In one direction. 


t commercial term used to express the value of electricity 
ns of voltage multiplied by amperage multiplied by time: thus, 
< 10 amperes > 1 hour equals 1 unit; or 200 volts amperes 
rs equals 5 units. This is the basis on which commercial cur 
re metered. 
Of one polarity, not alternating. 
Tube. A device, in the form of a vacuum tube, for damping 
ate (opposed) half-waves from a current which it is desired — 
r truly unidirectional. i us 
he unit of pressure or electro-motive foree impressed upon 
ed to a cireuit, and tending to produce a current. pees 
oltage. Difference of electrical potential; the analogue ‘ 
of pressure in hydrostatics or hydraulics. oF is 
Voltmeter. An instrument, calibrated to eee Lone 
difference between the points in the eirenit at which #2 2% 
Watt. The product of the voltage by the amper™= 1 
current of 5 amperes we have 110 volts X 5 amperes 
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Abdominal organs, atony of, 224 

congestion of, 224 
Abdominal walls relaxed, 226 

s of the liver, treatment of, 242 

scesses, cold, effects negative, 243 
bad in, 243 


165 
Acne, convective discharges in, 51 
Adenitis, tubercular, high frequency 
currents in, 242 
Roentgen ray in, 244 
treatment of, 244 
Alternating current, 
use with, 100 
apparatus, old type, 75 
effect of vacuum tube dis- 


apparatus for 


treated by resonator 
9 


ained, case report, 208 


Ankle, sp 
sprained, treatment of, 208 


Anterior poliomyelitis, atrophy pre 
vented, 187 
for treatment, 185 
park-gap in, 186 
age in, 187 
ical vibration in, 187 
is, 187 
radiant light and heat in, 185, 187 
treatment of, 184, 186 
treatment of acute stage, 185 
Antiseptic action of high potential 
discharges, 157 
issure of, 232 
tus, different types of, 85 
for d’Arsonvalization, test of ef- 
ficiency of, 177 
portable, so called Tesla, 122 
Apoplexy averted by treatment of hy- 
pertension, 163 


Arrangement for employing di 
ih @Arsonvalization, 11g Bret 
terial condition must be regula 
to exercise, 175" °° _ 

degeneration, 159 
tension, effects of wave current on, 


tension, high, compensatory, 173 
tension, high, not affected in most 
advanced eases, 167, 168 
tension, influences which raise, 160 
tension in parenchymatous nephri- 
tis, 173 
tension, normal, 163 
Arterio-sclerosis, advanced cases may 
not be affected by d’Arsonvaliza- 
tion, 167 
hypertension cause of, 159 
in patients from 60 to 70 years of 
age, 167 
Arthritis, gonorrheal, 211 
gonorrheal, treatment of, 245 
infectious, called rheumatism, 211 
infectious, Roentgen ray in treat: 
ment of, 244 
infectious, treatment of, 244 
Nature’s method in, 211 | 
tubercular, Bes ray in treat: 
ment of, 
tubercular, treatment of, 211, 244 
Atonie conditions, d’Arsonval 
eine light and heat in, 226 
treatment of, 226 
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Auto-condensation couch, types illus- 
trated, 113, ee 
in hypertension, 165 
pln Pemiaaerel 2. 
method of using, 115, 116 | 
terminolog not distinctive, 112 
Auto-conduetion, action of current in, 
9 
by static method, 120, 179, 180 
efficient, but not convenient, 179 
method of, 178 _ ¥. 
method of administration, 119 a 
method of controlling current in, 
179 
method of employing, 177 
nutritional effects of, 
terminology not distinetive, 112 


Ball, author's pear-shaped, for ad- 
mm ing static sparks, 39 
Bishop, Dr. Francis B., 71, 129 _ 
Bladder, dilated, in locomotor ataxia, 
190 
Blood, effects of high frequency cur- 
rents on, 
effects of ri 
pressure, effects of d’Arsonval cur- 
rent on, 132 
pressure, effects of wave current 
on, 132 
pressure, normal, 163 
Pressure, variations in sexes, 163 
convective discharges in, 51 
et vacuum electrode current in, 
239 
treatment by hyperemia, 240, 241 
Brachial neuritis, static sparks in 
treatment of, 37 
wave current in treatment of, 196 
Brain, cells, degeneration of, 182 
philitie lesions of, 183 
‘ment of lesions of, 182 
tumors of, 183 
Bruises of female breast, treatment 


n 
Brush discharge, administered in the 
cavities of the body, 52 
arrangement for, 43 
caution in use of, 45 
sompared to the static spray, 42 
disrupto-convective, 43, 44 
electrode moistened for, 44 
clectrodes for administering, 43 
irritating and rubefacient, 16 
method of administration of, 43, 44 
speed of machine with, 45 


INDEX 


Brush discharge, static, 
neuritis, 197 
term not distinctive, 42 
Burch, Dr. J. H., 130 


in toca 


bears E. W., 88 
Cannon, Dr. T. H., Electrode of, 250 
Cardiac compensation ina 
with dilatation, 171. u“eauate 
dilatation rare in hypertension, 169 
dilatation with hypertrophy, 171 
dilatation without hypertrophy, 171 
hypertrophy in athletes, with Ula: 
tation, 171 
hypertrophy in hypertension, 169 
Carbuncles, treatment of, 239 
Caruncles, urethral, treatment of, 216 
Cataphoric action of vacuum’ dis. 
charges, 71 
Cathode rays, 56 
source of, 60 
Cauterizing effect of high potential 
discharges, 62, 68. 
Cell protoplasm, ‘contraction of by 
statie current, 133 
Cellulitis, pelvic, treatment of, 247 
Centrifugal interrupter, 87 
Cerebral hemorrhage, mild galvanie 
current in, 182 
Cervix, brush discharge to, 52 
Characteristics of electrons, 55, 56 
Chemical effects of electrical dis- 
charges, 60, 61 F 
Chilblains, treatment of, 232 
Chorea, a functional neurosis, 201 
case cited, 204 
major, treatment of, 192 
theory of treatment, 205 
treatment of, 192, 203 
Circulatory system, high 
currents in, 159 
Cirrhosis of the liver, 
treatment of, 225 
Cirrhotie liver, treatment by 
wave current, 172 
Clarke, Mr. ee 76 
Dr. Wm. 
Dr. Wm. L., method by 
desiccation, 249 





Color effects in vacuum el 

Comparison of currents of high fo 
quency and high periodicity, +5 

Condensor metal for auto-condems, 
tion couch, 114 

Jondensors, types of, illustrated, 106 

Condict, Dr. Atlee Be 225 

Confusion concerning high frequeney 


modalitis 
Congestion, acute, wave eurrent in, 
1 0 


effects of wave current on, 20 

effects of vacuum tube discharges 
on, 64, 65 

of the tear ducts, treatment of, 239 

ovarian, treatment of, 216 

supe effects of vaccum tubes, 
67, 6: 

Constipation in children, treatment 


static wave current in, 6 
Contraction of cell protoplasm, 12 
muscular, d sue with vacuum 
tube discharges, 65 
muscular, causes of varicocele, 293 
ular, in neuritis, 196 
muscular, in locomotor ataxia, 188 
muscular, Wave current in, 93 
Contusions, treatment of, 234 
Convective discharges antiseptic 
tion of, 48, 49 


in felons (whitlows), 50 
in local stasis, 49, 50 
in skin diseases, 5 
over ulcerated surfaces, 51, 52 
Physiological action of, 47 
Cooper-Hewitt rectifier, 103 
Cord, diseases of, static current: in, 
18; 
Corneal uleers 


treatment of, 229 
Current, 


condensation in body in 
auto-condensation, 117 
‘’Arsonval becomes unidirectional 
ylmder certain conditions, 77 
direction, 
“ects of wave in anterior poliomye- 
litis, 186 U 
of high frequency and high peri- 
odicity compared, 73 
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